


LONDON & THE SOUTH 
COMPUTER PERIPHERAL SUPPLIES 
2 110 Whitchur c h Road 
Pangbourn e Berk s hire 
Te l : 07357 2721 or 4417 

MIDLANDS & THE NORTH 
TECHNICARE PRODUCTS 
The Lodg e 
Bric k Ki ln Street 
Evesham Worcs . Tel :03 8641484or4 1587 

Addren 

Tel No 



REGULARS 
Monitor 
T 1g<"r gra ph,~ burmn g bn ght pui:r 
1; Smda 1r fitC'> ,hoes 1n a price 11iar 
JKIRt' .I; ho .... Japan IS !!Citing I() 
gn ps ,,.,1th sof111iarcpa~ 4. and 
ho"' 1hc Brm sh a re do ing II for 
them P".ftt' 5, plu'> rcporb and 
ptelure, of 1h1: v.ed. ·, c, c nt ,o n 
SC\ Cn bulgmg p'agcs 

Spellbound 
Spelling-checkers for wo rd processing can 
pul your command of wrill cn English 10 
shame. Barry Miles checks them out 

BBC: Programming keys 24 
Use the ten funct ions keys on the BBC micro to the full and you' ll be zipping 
be twee n seve ral levels of p rogra mming with just three keystrokes. Pau l Be\'e rl) 

Random Access 15 shows you ho w. 
CIOfor thcstarlentr 

Routine Inquiries 18 
You r quc !>IIOn~ an'>"' Crcd b) Mn 
Ph1lhps 

Microwaves 21 
[\ cry 11pp nn 1cd ""msa fl\ tr 

Game play 48 
Orie-I 48 

Atari: Written test 26 
Is the " riting o n the wall for space in\'adcrs? Gcof Wheelwright recko ns )Our 
Atari can do more than pla) games ... 

PCN PRO-TEST: SOFlWARE 

D"' ilrf. pn es l or tighter. ~OU mU'>I 
enter 1hc dungeons and ftnd the 
RodofPo«,-aadso l" 1h, Vic 20: Pixel Power 
~ cBof 1hc ca,1k treasure 50 An easy-to-use package with a 

32 
Your firsl Starflcct command- five-optio n menu to put a spa rkle o n your 
defend the final fron11co of ,pact scr ee n 

~;~ : hen,h1p,. SO ............ !'111..,111!1 .. P .. !pll" .. "' ....... ... 
J01n \ 1r Spod, m rnkhn ,p. the 
,i:alaxy o f the dr eaded Kl1ngons 
Spectrum 54 
A Rubie cube puzzle o n-screen 
Atarl 54 
Put llum p t)· Dumpt ) and fad ;md 
J1llt ogc thc r aga 1n 

Program Cards 56 
Dragon 32 56 
A 1hrtc·ca rd md. for gc ncr aun g 
10 .... c r-cas.c and m1~ing 1c ~t and 
11,raphi ~ mhi-r C'i. 
Spectru m 65 
A monster game for the 16K 
Subroutine 69 
' W1ldca rd' Mnn g l>C'arch und e r 
dc mo n~tratm n 

Readout 71 
$pectnml Rom D,sa~~ mhly, Basic 
for the CommodON 64 . and 
Sla rgazmg on 1hc Atari 800 

Clubnet 72 
Is the re a usc::r groupm \0 11r 1own? 

Data basics 7 4 
PCN Billboard 80 
Quit/Datelines 88 

Co,-,rr phowg roph of 1hir 
M,ao- Prof,rssor b_1 Chris S1nt 11S 

Two new way~ to link periphera ls- the 
Dames IEE E inter face tak e~ 15 at once. 
while the lntc rpod copes with up to 30 
IEEE devices . plus an RS23C. Do )O U 

spe nd £50o r £125 to rea lise the 
Commodo re's pote ntial? Bar r) Miles 
adjudic ates . 

Star 510 printer 34 
A fu1J.fea1ured do t mat rix print er for 
under £290? A Star in this compe titi"'e 
market is gazed upon b) Barr) Miles. 

Ju st acade mic 10 compar e i i 10 the Apple? Main review by Chr istop her Murphy, 
with a b it·by· bit compariso n by Richard King 
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H/H lets loose 
colourful Tiger 
By Ralph Bancroft trols the impressive colour 
A machine once dubbed the graphics of the Tiger. At its 
Tangcrrne Dream Machine had highes t resoluhon it can gener ­
its fi~t public outing last week. ate a screen of 512 by 512 pixels 

Library loans 
out Sinclairs 
Home computer bufrs in 
Glouces1crshire can now take 
machines out on loan from a 
local hbrar,. 

Gloucestersh i re Coun1y Lib· 
rary is pioneer ing a scheme to 
make micros a\ ·ailable more 
easily. Al 1he llucclecote 
branch to the north of Glouces­
ter ten Spectrums are being 
hired out for £5 a ...,. eek. 

This pilot scheme m compu· 
ter ti1eracy opened last \\eek. 
and if ii is successful more 
branch libraries in lhe count) 

could opcra1c a similar sen-ice 
later in the year. 

A spokesman for the Coun1y 
Library sa id that Bedfordshire 
and Derbyshire had already 
made detai led enquiries. 

The scheme is intended to 
pay for itself. For £5 you get a 
16K Sinclair Spectrum. a cas­
scue recorder and blankca~t -
1e. and a carrying case. The 
library's overheads. besides 1he 
cost of the equipment. include 
the prov1s,on of facilities to test 
the systems. and staff have to be 
trainedtogi\e ad\icewhcre 11 is 
needed. For these reasons the 
scrnce will no1 be offered at all 
1hc libr;,mcs in the count) 

Called the Tiger. 1t 1s being in eight colours. In this mode 
made by 11/11 Microcomputers. high speed \(."Ctor. arc and 
which bought the concept from figure drawmgare a\a ilable. 
Tangerine Computers last year The text mode produCt'S a 
and has de,·eloped 11 into a screen resolution of 640 by 256 
personal computer costing pixels and 80 .characters by 24 
£2.795 and expected IO interest hnes. The third mode is the 
business users. standard Prestel display or 40 h======= =========== ::;-i 

The central feature o( the characte~ by 24 lines. I: I 
~~tt~iif~ilitr~ ~~f:'·::::e:~1:::::::i:: j: : ~ J~Jjl ii '<>· 
theoperatmgsystemandll/ Jl is machine include a casselle ~- _ _ _ _ _ _ • . 
offering a range of business port. light pen. colour monitor. 
software from Peachtree and IEEE-488 port, parallel prin· 
Sapphire as op1ional extras. ter. RS2J2 serial port and a 

A6809controlsthe keyboard networking interface. 
and input/output to external The micro has twin 51/~ inch 
devices )uch as printers. It can double sided double density 
also be used to run software by disk dn,.es giving a 101al of two 
adding on optional memory. megabytes of storage. 

Finally, a 7220 proce~r The company can be con· 
with 96K dedicated RAM con· tacted on 0954-81140. 

Micronet's 
Apple delay Fair comment 
Further snags ha\•e hit would· 
be M1cronet members. Thi~ 
time it's Apple owners who will 
ha,.·e to wait a Jiulc while 
longer. 

The hold-up is wnh the 
terminal software. The corn· 
pany commissioned to write it 
has fallen behind schedule be· 
cause of the length of lime 11 
took 10 produce the soflware 
for the Commodore Pet 
machines. 

Micronet has now hired 
another firm to do the work. 
and is confident that the soft· 
ware will be a\a1lable from the 
start of June. 

Apple users should ha .. c 
been able to go on- lme to 
M,cronet from April 15. bu t as 
we reported last w·cek dela)\ in 
wri ting the documentation put 
back the start dates for a 
number of micros. 

One group of Apple owners 
who won·1 be affected by the 
additional 1wo-week delay are 
those who already ha .. e a mod· 
em. Prm•iding they ha\e the 
software to link up to Prcste l 
they can browse around most of 
the Micronet pages. 

Foreign stars 
at Wembley 
11\'lticll>rdKln& 
The Computer Trade Fair at 
Wembley was a quiet affair -
but most of the kit on view 
needed 10 be seen rather than 
heard anyway. 

The oddes1 thmg was thal 
even though the event was 
well-rmended. Ywith plen ty of 
interesting stands. man) of the 
larger or more ,.·oc1fcrous Brit­
ish compan 1c, were oonsp1c 
uous b) their a~nce. 

In foci a no11ceable propor· 
tion of the stands had been 
taken b) !he British representa· 
lives or non-British manufac­
turers. such as S1rtel. which is 
selling the Micro-Professor 11. 
It had a half-height 40-track 
drnc for th1sd1minul i\.e cousin 
of the Apple II. and a range or 
new (and quite 1mpress1,e) 
software. 

The Pluto graphics board. 
which is actually slightly smar ­
ter than most micros with i1s 

8088 processor and high-speed 
picture buffer, was doing some 
amazing doodles m multiple 
colours just inside the door. 

I lad 1he show been open to 
the public rather than just 
'trade' vis11ors. there would 
definitely ha,..e been a wall of 
people aro und the 11/11 stand. 
This company. former ly a mak· 
erof sophisticated musical elec· 
1romcs. was demon~tnuing 11s 
Tiger computer (sec abon•). 

Consultants in Office Po\\er 
(COP). had a very in1eresting 
box called 1he Office Brain 
This isa mix between a net"ork 
controller . a file-sen;cr and a 
s1raight computer. 

NewSord at 
Brum fair 
By S...dra Cr•ndtsOn 
There was something 10 interest 
TIIO'il of the 1hou~nds who 
JXid.ed into Bingley llall. 
Birmingham lasl week. for the 
Midland Compmer Fair. 

As expected a wealth of new 
products was on show - in 

particular sohwa re packages 
were out in full force. There 
were also some interesting add· 
ons.and the (irst public appear ­
ance of the Sord MS machine 
(PCN. Apnl 29). 

The MS attracted a lot of 
interest. disp laying its powerful 
graphics capabilities. 

TheSord MS will be a\ailablc 
in June, and potential users can 
look forward to a 32K RAM 
board. disk dri\es and joy pads 
to be released later this year . A 
usersclubdedicated to the Sord 
MS will also be formed. 

On the new software front. A 
& F Software had Ad\enture I 
and Adventure I I for the Oriel 
mach ine at £6.90 each. and a 
package called Painter at £8 for 
the BBC model B. 

Salamander Software had six 
packages on its stand. For the 
Orie there Ywere Games Com· 
pend ium at £7 .95and0ricTrek 
at £9.95. Games for the Dragon 
32 mcluded Star Jammer. price 
£1.95. NightOight. £7 .95. Super 
Skill Hangman. £7.95 and a 
picture drawing program called 
Graphics Sy5tem at £24.95. 
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Sinclair opens fire 
Sinclair Research has 1riggered 
a much·predicled a nd long· 
awaited price war. 

lncu111ngthe price of a ZX81 
from £50 to £40. a 16K Spee· 
trumfrom £12510 £99and a48 K 
Spectrum from £175 to £130. 
the company has gi\'en less 
experienced newcomers a lot to 
think abou1 - and a bonanza 
for bu}erscould be on !he way . 

Sinclairseems 10 have held its 
prices for as long as possible, 
to the point where it had to cut 
them in order 10 mainlain its 
leading position. Orie"" 111 be hit 
hardest. The company has 
already admitted that it will not 
be able to supply its 16K 

machine fori1soriginallyadver- at £70 and £80. and these Cheap and cheerful business 
tised price of £99. machines come \.\ith rather systems such as the Microdeci· 

Chances are that Orie was stingy 4K and SK memor ies. s.ion. Cromemco CIO. and the 
going 10 reprice the 16K There will h:we to be rethinks Osborne I, currently selling for 
machine to match 1heSpec1rum here before machines such as around £1.400. will either have 
at £125. Now. for a mere £5 the Texel reach )'OU. to disappear or be repriced 
more. )'OU can buy a 4SK Further up the market. price underneath the new 16-bit sys­
Spectrum . Unless Orie can are just beginning 10 mo,c, terns . 
follow suit. sales "•II undoubt- There a rc still the customary Already. some esiablished 
cdly be dama~ed. discounts or freebie monitors. systems ha\ 'C been repriced to 

And Sincla1r·s characterislic prinlersandan ythingelscthafs make room for neY.er models. 
abilil) to pull the rug out from difficult to clear to keep old The Tand y Mode l Ill is dow n 
under the market is going to lines moving. Prime examples from £1.600 to £1.300 for its 
crea1e problems in the under are 1he Vic 20, T I 99fJA and business system. The Sirius I . 
£100 market. The Spectrum is Osborne I. But the threat of the mach ine Y.hich established 
1he first generally available IBM·sly le business mach ines t he £2.395 16-bit price. can now 
colour computer under £100. at around £1.000. such as the be bought for£1,995. 
Japanes.e marketing has timidly Advance 86. is go ing to mean a Bui a pr ice war cou ld da mage 
pr iced its imitation Spectrums major reorga nisation . small UK firms . 

Government to th• massi>e r•se•r•h prog- Codata 3300 
rammes going on in countries 

mentation of the Unix: Version 
7 .O opcraling s)·stem. 

backs micro likelapan . tackles micro 
The money will go 10 univcr· 

At £8.900 for the basic sys· 
tern consisting of micro · 
processor. 320K RAM . 12Mb 
Winchester and IMb flopp)' 
d isk dri\ ·e. the micro uses the 
multibus standard bus S)'Stcm 
and can accommodate ten or 
more users . 

research f~~·:.::r:~:.~·i~! ;~::~~~ big league 
The Go\'ernmcnfscash bonan · areas of advanced information Last Y.CCk saw the launch of a 
zaforcomputerrescarch - the 1cchnolgics: software: Hry new supermicro in the same 
Alvey money - may be good large scale integration (cram· class as the Sage and the Tand y 
for indus1ry. but do n't expect to ming more circuils onto a chip): Model 16. 
see any super-clever micros in 1he man-machine interface The Codata 33CX>. made by 
the shops for several years )et. (making compu ters more user· Coda ta Sys1ems Corpora1ion 

Its 320K memory is upgrad· 
able to 1.5 Mb. and 12.33or 84 
Mb of storage are ava ilable on 
high speed Winchesters. It also 
ta kes 5V .. in floppies, cartridge s 
or magnetic tapes. and hard· 
ware expansion opt ions. 

The Go\ ·ernment announce· friendly by. for example, using of Cal ifornia and distribuled in 
men ! last y,eck 1hat it is 10 put ordinary speech). and know· the UK by Cambridge Micro 
£200 million into 1he de\elop- ledge-based systems. Computers. Cambridge. is 
men! of so called ·fifth genera· You can be sure that the fir.ii based on the 8M I lz 68000 pro-
1ion' compu1ers is _iis_r_e...;spo_nse __ m_a_ch_in_,_, w_ i_ll_be_cos_t_;_ly_. _ ___, cessor and runs the full imple· 

Joystick frees Sinclair keys 
For ZX81 and Speccrum users Sinclair without interfering 
still controlling their games with any ot her add-ons. It 
packages from the keyboard. a allows you 10 use any ke)S on 
company called Success Ser- 1he machine. 
vices has produced a joystick SuccessScrviccsison Walsall 
con1roller. (0922) 402403. The de\•ice will 

Al £18.95 the Pickard Con- be Pro-Tested in a future issue 
troller plugs s1raigh1 into )Our of PCN. 

Database 
for IBM PC 
and Apple II 
Database sof1ware for Apple II 
and IBM PCuser s hasarri\'cdi n 
the U K from Applied Softy.arc 
Technology of California. 

The database system is called 
Qbase. and in versions for the 
Apple and IBM machines it 
costs£139 plus VAT. 

Qbase was designed to help 
)'OU assemble and maintain a 
database. and according to its 
U K dis1ribu1or Pele and Pam 
Computers it includes error· 
checking routi nes to make sure 
tha1 all rhe dara you store and 
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manipulate is wholly accurate. 
At the other end of the 

process. in extracting materia l 
from theda tabase.Obase has a 
report preparation fea ture . 
You select which information 
you need. and the Qbase soft· 
ware offers op tions on format. 
sorting. sub-101als and sum· 
manes. Once you ha,e defined 
the reports )'Ou need. the data. 
base managment S)Stem holds 
the formats for future use. 

Data from Qbase can be used 
in another Apphed Software 
Technology product, Versa· 
form. which sel"\esasa business 
form processor. 

For more information con· 
1act Pete and Pam on 01·769 
1022. 

Missing Lynx 
If you 11iere looking forward 10 DisL. drives are now sche· 
seeing a more powerfu l L)nX duted for launch in May or 
thisY.eek . forge! il. June. along with a Centronics 

In March. Campu1ers prom· paralle l printe r inte rface for 
iscd a 96K upgra ded Lynx . ·under£50'.allowingyoutousc 
CP/M and single and twin disk any Centronics·type printer. 
drives by the end of April An approximate price of 
(PCN. April/) . £299wasg1\en forthe96K. but 

Thisisnottobe.and on topof this may change. The upgrade 
it. Campu1ers is still having should be £75. ·we are watch· 
problems with its RS232 inter· ing !he market and in parllcular 
face. the Spectrum's price ·. said the 

"The RS232 is not entirely spokesman. 
funct ional at present and the The launch of the 96K. 128K 
hardware boys are wrestling and CP/M systems is now sche· 
wi1h it as a top priority: said duled for September. bu1 soft-
a spo kesman for Campulers . ware is due m two weeks. 



Softw 
Micros move in m are t I .. 

VIEW FROM JAPAN 

~ ;~h:ohc~~tst ~:~:~~:~~!:.~=~ 
1n 1hc summer 1nd autum n "''e h Ouldrcn take to computers like 
the chance 10 )Qin m, as the duc:ksto"',a1crbutthe1rparcnt.s 
$1ahons in question arc looking arc UM.ally flummou:d b) chest 

r,..c.o,p rus 
Japan h.as made huge inroads m lhc UK m 1us1 about c\er) 

tcchnolog)-rela1cd industry 11 has turned us hand 10. But 1n 1he 
field of creating personal computer soft.,are, s1m1lar l) huge 

mouniams stand in its v.ay. n u~ 1s largely because 1he kind of 
person bes1 su11cd for the creation of softwa re is hardly the kind 
tha t the J apanese mold usually produces. 

Software dc\cl~rs arc non-conformists 'l\ho •ork alone. 
fiddling hour after hour •11h inlractabk ma1cnal tn a highly 
mchvidualishc •ay. lbcy are seldom 1he 1eam-pla)er l)pes •ho 
work for large J apa nese corporations on a hfellme cmploymenl 
basis. 

None1heless. 1hc personal compute r industry 1s fas1 going the 
way of 1he 1clc,'1.s.on and camera bu~ncsses • ...,here t he prices of 
hardwa re ha, coomc lumbhng~ n, and lhc real money ISOO'I\ (O 

be made m •50fl'l\.are' - lV programming and film 
ThcJapanne ha,e no1ed the figures 1ha1 are bandied abou1 for 

lhc home and pcrsonal compu1c r ma rket'sexpec tcd growth. For 

mslancc. sales of microco mputer noppy disk d rives are expected 
to rise to close to fhe tim es their present amoun1S'I\ 1thm lhe nc"I 
fhe)·ears 

Big push for development 
Sales of floppies arc to a certain u1en t tied lo sales of soft• are 

Th e pote ntial for growth in 1h1s area has not escaped the 
J apanese. Out they also recog nise that softwa re de,.c lopcrs arc 
'creati\'e ma\cncks' much like anisu. 

The d1sunction bet•ccn art and craft is not losl on Japan. The 
coun try has Iona been k.no ... TI for its h,gh ,·olume manufacture of 

1m1tations - •h1ch can. if )OU hkc. be called craftsmanship 
ra 1her than an1stry 

Now the big firms m J apan are 1rying to crca1e a workmg 

environment conducive to sof1ware deve lopment by se ll ing up 
subsidiary o rgams.ahons that are less bureaucratic m their 
structure. 

Whac is more. disenchanted 'A'llh 1ry1ng 1opu~ue 1hcircrcat1\e 
urges Wlthm a rorporale slructurc. some JaJ)lnesc engineers 
have qu it Cheir large-company Jobs m fa,·our of ent repreneurial 
enterprises. Small spcciahscdsof1ware com pan ies h:n·c grown up 
to accep t them 

Nearly 2.0001ndcpendcn1 soft,..are oompames ha\e spru ng up 
around !he country in the p.ast few)cars. with 1he common goal of 
creating mult1·purposc packaaes that c.an be used for a, ar-iel) o( 

personal computer apphcallons 

Confonnity creates obstacles 
Oe\·e lopers ha\·e been pa rticula rly stro ng in t he area of ,•ideo 

games. but Japan continues 10 1ratl western countncs m the 
de,·clopmcnt of ,,.nous other kinds of soft-.arc by at kasl fi,c 
years. 

Th eir trad111on of confom111y and lack of creat1Hty is an 
obv1ousobs 1acle 10 50ftware developme nt ( in modern h1s1ory1he 
Japanese can claim no single revolution ary product like the 

1clcpho ne, 1hc came ra. 1he light bulb, the au1omobile, the 
aeroplane or 1he compu1c r). 

Another giant proble m is the tremendous ,olume of research 
needed to pin an m11ma1c kn<)',\~dge of users' sort,..are 
requireme nts m each of the v.or ld's markets. 

To ge 1 around these problems I he Japanese ha\ e been forced to 
co-operate wi.1h or purchase successful fo reign software houses 
t hat can provide and dc\elop sof1"are 10 opc ralc on Japanese 
mach1ne.s. 

1llc1nchcat1ons1rethatthey•illcontmuctofoflowthcshortCS1 
d1slanct bel'l\een lwo pomts by ex~oita ng foreign e...:pcrt1se 
rat he r tha n byde\eloping the ir o...,n s.oftware 1ndu~try. 

for ,"Oluntttrs strange madun«. · 
Granada Tclc\.1Mon is look· The series ,s meant to be 

ing for familic, m the Nor1h· cntenai ning as v.cll as cduca­
Wcst to cake par! ma five-part 11onal. and 11 is this kind of 

scnes using compucer games. 1ud1c~ the BBC,uboaimmg 
Granada's mccnllon is that at •ith Mak1111 ,h~ Mosro/1h~ 

Che children should be mKTO M,ao - Ln~. a l•o-hou r li\C 

U5Cl'5 and the parents should be WM)w to be screened at I lam on 
caught b) the children, aged Sunday October 2. 
bctv.ccn four and 17. Producer The audience w1llbcma deup 
Robin Kcn1 P)'S she expects of micro users and people will 
mostofthe)oungboffinstobc use ,arious d1ffercn1 micros, 

arouJld 12)-Clr\Okt h\C. There •111 abo be a 
PrO\-'UtOnallynamcdCh,p/n. phone-in. k'ncn aJld a qucs­

lhe scnes will be shown e\cry 11on-and-ans"Aer section. 

Wednesday from Augus l J. Peop le mleresced m \'Olun· 
between 6.JOpm and 7pm. and leering or a11end1ng the BBC 
each programme '1\111 feature a programme should oon1a('1 

competation d1r«1or Patnck Ti lley on 01-
11 •ill be looking for \\ha t 11 7,a3 8nl. Cl(lens.on 8018. 

considers the bntoriginalcom- lf)'Ou'rc opt1n1 for the Gra· 
puler program. and the re w1tl nada se ries. con1act Robin 

be repons on peop le who have Kcn l in Manchcs1ero n 06 1-832 
dcs1gned programsforpract ical 7211. u tcnsaon 2002. Filming 

purposes for this one \\-111 sia n ,n May 
Robin Kt'nl uKI ·we arc throughout 1he Nonh Wes1. 

lr)ing1odc-m)~hfyromputcrs Granada has ptancercd 1his 

lnthcnel(!dccadcorso.people lmKt of programme •ith 11s 
who don't know how 10 use Talkbac k show 

No longer 
out of stock 
Stock cont rol on )·our CP/ M 
synem is now one of the options 
m MA P Compu 1cr Systems· 
range of bu~ness soft'l\are. 

11lc s1ock concrol software 
scnera1cs maste r files fo r each 
stock hnc. pos1s recei pts and 
11ems issued from stock, and 

allows for adJUStment after 
slock checks Its reponing 
capabthty offers !en d1ffercn1 
formats. 

The software costs £150. For 
further informa 1,on contact 
MAP in Oldham on 061-624 
5662. 

l nsh users should note that 
MAP soft .. are. with suppon 
and mainte nance, 1s nQVt, a\·all· 
able t hrough Scep m Software 
of Dublin. 
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Kuma counts to ten 
9y Wendie Pearson 
A ten-piece suite of business 
software for Epson I-IX20 users 
is taking shape. 

Kuma's Desk master series is 
bemg de,•eloped in numerical 
order. but the la1es1 elements 10 
be released are Deskmasters3, 
6and7. 

At £29.50. Desk ma ster 3 is a 
spreadsheet program which 
runs on the basic 32K Epson 
and on the expanded 48K 
version. ' It' s a good. cheap 
working sp reads heet calcula1or 

Anatomy 
of a micro 
To help }OU find )OUT way 
rou nd the IBM PC. so ftwar e 
suppli er CACI has launched a 
training package either for in­
dividuals or tra ining depart­
ments. 

Th e package. PC Tutor. is 
supposed 10 guide )OU through 
all aspects of the PC's opera­
tion. It ismenu,dri,en.so that if 
you are already acquai nt ed with 
compuling ,·ou will be able 10 
skip o,e r basic sectio ns. 

foramachinewithabigdemand 
for such a thing.' says Kuma 
sales manager Jon Day. 

Deskmaster 6 is a genera l 
purpose decision-maker's 
program. It is designed 10 
analyse business options and 
also costs£29.50 . 

A slight departure from the 
business theme is Oeskmas1er 
7, at £19.50. It allows you to 
write applications programs on 
the Epson in 6301 machine 
code. which Mr Day claims is a 
firstforKuma. 

Beginn ing "'i1h keyboa rd 
1a,·out it mo, ·es through PC­
DOS commands and utilities 10 
more advanced feal ures like 
function keys a nd com munic a ­
tions. 

CA CI is better know n as a 
supplier of so ftwa re for main ­
frames and has built up a 
reputati on par ticul arly for its 
da1abas.e expertis.e. It has 
turned i1s anention to the IBM 
PC. a spo kesman said. because 
·o ur business is to provide tota l 
solutions'. 

CAC[ is on Fleet (025 14) 
22133. 

Pocket print 
It you th ink a poc ket comput er 
would suil ,·our needs ha,e a 
look at 1he new FX802P. 

If s 1hc first pocket machine 
from Casio that has a bu ilt-in 
print er . and it carries a recom· 
mended relail price of £95.95. 
Shop around and )O U may be 
able to buy one for £IS less. 

Bas.edon 1hcearlierFX700P. 
the micro fea1ures a revised 
keyboard layout with conven ­
tional qwerty keys arranged in 
stagge red rows and an extended 
space bar, 

II can be programmed in 
8asicwi1h a maximum capacity 
of 1.568 steps. and has 26 

calcula1or-stylc memo ries. 
This capacity can be re · 
arranged to hold up to ten 
se parate programs and as many 
as 226 memo rie s. 

Like other model s in 1he 
range . the FX802P has non­
volatilc storage so that memory 
and data can be retained. 

Programs cJn .ilso be stored 
on a normal casse ue recorder 
by using the F A3 cassette 
inl crfacc, wh ich costs £25.95. 

The batter ies give up to 100 
hour s· use with a separate 
recha rgeab le cell being used tor 
the printer. The printer will 
print 3.000 lines before the cell 
needs recharging. 

CAa•c - .... g . a••• .................... ................... ............. ...... 
uu m• i.=..J 
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The ear lier eleme n1s in 1hc 
ser ies are Oeskmas1ers4, 2 and 
I (PCN, Apdl /5). 

Deskm as1er 4 is a £29.50 
program wh ich transforms the 
Epson into a telex termina l 
using the £220 Sendai a acoust ic 
coupler. 

You can use i1 to link the 
Epson with other computers . 

And if you need a word 
processing package. Deskmas· 
ter 2 sets out to do that for 
£29.SO, while Deskma sler I is 
an ' office aid' - a de sk top 

printing calcu lator. 
Deskmaster S remains 

shrouded in mystery - the 
compa ny will say only !hat it is 
an 'en han ced commun icat ions 
package· due out in a month. 

Kum a also produces Com· 
put ax , a £49.SO program scpa· 
rate from Desk master, for the 
Epson. Thi s calculates income 
tax for insurance and tax con ­
sultants . 

For further infor mation.con­
tact Kum a on Maidenh ead 
(06211) 71778. 

PCN Charts 
PCN Charts r~lo•s ltw riw uwl fall oltlw UK '1 bbt·Kllln1 mkros . Th is 
fortnl&htly top-ol-lht-·!ihofK li!it It-lb you whal' s R iiing bC!it o,·u lht­
oounler: It don noc lakt- attount ol mail or-cler and doa not oount 
deposl!-onlyordt rs. Thls •tdt'1ff11;urts sho• ·1Mnumbtrof'machlnessold 
In tht t•o-w ttk ptrlQd tndlna • •ttk bdortpublkalion dalt(lnthlscast 
May 6), so that charts ttll lhe-story In hl&h tlrtttl hn• ·ttn Aprll 16 and 
April JO. . 

Machi M JH"kts quottd art for lht no-frills models and lnclltde VAT. 
Information fOf' tht- PCN Charts ls culkit from ttta lkn and lkaffl 
throu&t,out the-coonlr y and compi~ by MRIB. London. Thc-y will bt 
upd11tde, ·nya ltern a1t • ·ttk , •. so .. ·a1chrorthtarro .. ·scoro110 .. ·tht-ups 
and do• ns or I ht btsl-stl lers. 

Top Twenty up to £1,000 
MODEL PRICE DISTRIBUTOR .. 1 (1) S,nclur Spec1rum £125 (SI) 

• 2 (3) S,nclur ZX:81 £50 (SI) 

• 3 (5) Atari400 £160 (AT) .. • (2) BOC Model B £399 (AC) 

• 5 (7) Commodore V.C 20 £170 (CO) 

• 6 ( IO) Texas T 199 mo (TE) .. 7 (4) Dragon32 (200 (DR ) 

• I (12) Commodore64 £345 (CO) 
A 9 (II) Ncv.brainA £228 (G R) 
'O 10 (8) Oriel £100 (OR) 
T 11 (9) Sharp PC 1500 £170 (Sil ) 
'O 12 (6) Lynx48 £225 (CA) 
A 13 (18) Epson IIXlO £472 (E P) 
.. 14 (14) A1ari 800 £400 (AT) 
A 15 (16) Jupuer Ace £90 (JU) 
A 1& (-) Apple IIE £969 (AP) 
T 17 (13) Sharp PC 1251 £l<l (SH) 
A 11 (19) CoklurGc mc £224 (LO) 
A l9 (-) TRS 80 Model 1 £199 (TA ) 
T 20 (17) Acorn Atom £174 (AC) 

Top Ten ewer £1,000 .. 1 ( 1) Smusl £2.754 (ACT) .. 2 (2) Osborne I £1.581 (OS) 

• 3 (5) IBM PC £2.392 (IBM) 

• • (6) Commodore 8032 £1.029 (CO) .. 5 (4) I-IP86A .Cl,541 (HP) .. • (3) Oh\'cttiM20 £2,754 (OL) .. 7 (7) Apple Ill £2,780 (AP) 

• • (9) Sanyo MBC IOOJ .Cl.l9S (SA) 

• 9 (IO) Xerox 820 £2,41S. (RX) 
A 10 (-) TclcvidcoTS800 £1.495 (COL) 



Olivetti woos business 
with multi-lingual M20 NEC's door step 
Oliveui is trying to draw more 
of )'Ou towards its M20 micro by 
adding to its range of languages 
and operating systems. 

Within two weeks the corn· 
pany expects 10 announce MS· 
DOS on lhe f\'120. and add 
Pascal and a compiled Basic to 
the machine' s range of high· 
le,·el languages. 

Cheap RAM 

O livetti launched the M20 
with its own operating system. 
PCOS. and Microsoft Basic. 
By adding to its so ftware 
resour ces(and byputtingout an 
II Mb hard disk option earlier 
this year) Oli .. ·ett i is clear ly 
trying 10 woo a wide range of 
people to use 1he machine for 
business. 

Smart printer 
is Vic-me-up If you're look;ng for an ;ntell;. 

gent printer thal doesn'1 ha\'e 

at a price ~du~3~h~~::i·~~~~t ci~c! 
f • st £29 Data Design Techniques. 

O JU I One of the features of this 
low-cost printer · (£325 plus 

Startech Software of Liverpoo l VAT).isthatitcanbeusedwith 
has released a 16K RAM pack most micros that have an RS232 
for the Vic 20. and at £28.95 the or Centronic:s interface. 
pricecomparesfa\'Ourablywith The DDTSP83. a dot matrix 
Commodore's version - re· print er . hasaspeedofS()CPS. 
commended retail price is sprockctorfrictionfeed.offers 
£79.99 . different font types and uses a 

Also out is a new lightpen for cartridge ribbon . In addition, 
drawing pictures on the Atari. if s capable of drawing bit­
Vic 20. Commodore and BBC image graphics. 
micros. at £25 including VAT. Contact Data Design Tech· 

It comes with a free game. niques on Welwyn Garden 
Concentration, which isa card- 34n4, 

b, Geofse Faas 
Th e day may be fast 
approaching "hen you won't 
e,.en ha,·e 10 s1ep beyond your 
front door 10 buy a home 
compute r . 

In Japan. Nippon Electric 
Company (NEC) has begun 
door-to-door sa les of a home 
microcomputer . 'At 1his point. 
we can ·1 just sit and wait for 
customers 10 come into the 
stores. We ha .. e got to go out 
and get them,' a company 
spokesman S3)'S. 

'Wchavetoappeald irectlyto 
the housewiv es and students 
and begin to teach them about 
the benefilsofhav inga person­
al computer in 1he home,' he 
adds. 

computer on 1he premises. 
The device that NEC is 

presen1ing to unsuspecting 
Japan ese householders is the 
PC6(X)l. The keyboard and 
operat ing unit cost Y89,8()) 
(about£2SO) . 'lti sgoodenough 
for lo"-end home uses like 
video games and high-end uses 
like educat ion ,' the spokesman 
said. 'When sell ing home·to­
home your machine needs to be 
ab le to accommodate a variety 
of software. and the PC6001 
will run up 10 (,()()different pro· 
grams.· 

The mo\'e todoors1epselling 
was necessary. the spokesman 
said, m order that NEC should 
keep its 48 per cent share of 1he 
Japanese personal compu ter 
market. It has meant re­
training the salesmen before 
they are assigned to 60 of the 
company 's sa les offices in ma­
jor cities. 

111111111DIMW111.WW,-... -. .... v....-.,a ........ ...... 
~ ......................... ...,o.,Mcs ........ . 
PC• ..... L .... al:Mt ............ o.,McsWh. IC91b ElN .... 
.., ........... ~ .......... ,.. ....... ,.car.,Wcs, ....... 
.......................... t44t,llltY ............. ..,y.,.. 
~ .. c..nia.. .................... ONlllby ........ ..... 
...... ,..CN..,1 .......... fllllt ....... C...-,..111::tl·l•lm. 

playing exercise. 1---- -- -----'--- -- ------ - ----- --
g,~~fcs":;.~;;•:,:.il~hbl~;';,~ Sharp speeds up 
the Commodore 64. A full· 
blown Startrek game costs 
£6.95including VAT.andat the 
same price is Plague. an ad,·en· 
ture game fea turing lifc-and­
death situations in v.bich you 
have to find an an1ido1e. 

Plague will also be available 
for lhe Sinclair Spectrum in a 
fortnight. 

S1artech is at 208 Aigburth 
Road. Liverpool 17. tel : 051· 
727 7267. 

Go-faster circuitry for the Micro1ype is a cassette-based 
SharpMZ80AandMZ80Khas typing tutoria l at £.34.50 plus 
arrived in the rormofan add-on VAT, whileMai lproat£69.95is 
board from software house a disk -based mailing list option 
Kuma. for Wordpro, the existing 

This £69.95 circuit board £79.95 word processing pack­
plugs into the motherboard . age. Both are for use on the 
increasing the operating speed MZ80A. 
from 211.!Ml-lz to 4MHz. Three games have been writ· 

Kuma has also adapted soft - ten for th is model. 100. Ad\'en­
ware for the Sharp systems. ture Paragoncosts£8plusVAT ~- - ---- ---'-------------~ 

and is a dungeons-and-dragons 
fanta sy game, while Forward D 
is a time-warp game at £14.95. 
Millipede. at £8. is about a 
confused centipede with a mil· 
lion legs which chases you and 
gets bigger all the time. 

You can buy the board and 
software direct from Kuma 
(0628-7tn8) or from Sharp 
dealers. 

PC'l MAYl),1983 



MICROAGE HAVE OONE IT AGAIN! In our constant quest to 
bring you only the top computer equipment in the market, we 
now expand our range to include the Orie I, Spectrum and Sord. 
Of course we are still London's premiere BBC Micro dealer with 
a full range of Acom Products and peripherals. 

BBC MACHINES 

Model B £399.00 
Model B + Disk Interlace £494 .00 ' 
BBC Compatiable Single Disk Drive' 
(IOOK) £235.00 
BBC Compatiable Dual Disk Drive' 
(2DDK) £389.00 
BBC Dual Slimline Dtsk Drive' 
(Doublesided&density8DDK) £799.00 
llus!C(llle(S £3.95 
24 hour disk intertacefittmg £95.00 
Off<:ialJoyst,cks £13.00 

+£1.3Dp&p 

SOFTWARE AND BOOKS 
We have a complete range of Acansoft, 
large stocks of Spectrum software and 
a wide range of Orie software. Books fa 
all machinesavailable in great quantities. 
P!easephonefafurtherdetails. (All items 
subject toavailabilty.) 

BBC compact.slimline Disk Drive. 

ORIC·l 

PERIPHERALS i, 
MicroageCassette _ '•' ~ 
Suitable for most computers, includes · -
tapecounter, lead, battery mains £29.95 ~ l'OSTAGE RATES 
PRINTERS ~- Books,software,duslc(llle(Sfaall 

z:~~~~~- ~m:gg '4J: ;;:::~:;es·l item£1,2amaeitems 50p 

Epson MX8D' £399.00 BY COURIER TD YOUR DOOR 
BrandnewEpsonFX8D' . £465 ,00 Computers, Morntas, Drives etc. 

(lncl. couner.) litem £7, 2 items£10, 3ormore£13 
Spectrum Printer 
•suitable for all machines 
MONITORS 

£59.95 (these offers are not available fa the 

14" RGB Micrc,.titec ~our Monitor• 
£284 .00 

MkrOYitec High Res. 
Colour Monitor 
12" Zenith High Res. G,een 
Screen 

•suitable for the Orie. 
Prices include cables. 

£575.00 

£95.00 

- - - - ~ 

sindair 
Sinclair ZX Spectrum 
48KRam 
Sinclair ZXSI 

£175 .00 
£49.95 

Sinclair hardware.) 

We accept official orders from education 
establ1shmentsC,edit card holders­
phone fa express despatch. 
Send large S.A.E. fa lists and info pack. 
Barclaycard and Access welcomed. 
All prices include VAT. 
Ban:laycard and Access welcomed. 
All prices include VAT. lzJ ~ 

ALL PRICES INCLUDE VAT. FOR FURTHER m~cADAuE ELECTAorncs 
DETAILS AND MAIL ORDER LIST SEND LARGE S.A.E. 135 HALE LANE EDGWARE MIDDLESEX HA8 9QP 

Open Mon· Sat9 .15am· 6.00pm.Thurs 9.15am· l .00pm. TEL 01 9597119 TELEX 8813241 
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ADVERTISEMENT 

GREAT NEW BUT 'N TRY SOFTWARE DEAL 
There'• a great new deal for your 10ftwue shop ping. We call it ba.y 'n try. And it'• u limple u that! 
Buy any item from our aoftware range .... and ue it u long u you wiah. Whenev er you want a new prognm .... 

we11 buy it back for a fa.1180% or the price you paid agaimt your next pmchue of equivalent or great er catalogue 
value .... any time within l month of parchue . 

So you can always keep up to date with the lafe.t software and gamu releues. withou t burning a bole in your 
pocket . 

Bowitworb 
Example: Buy a game for£ 10 .... enjoy it to the full, and return it when you 're re ady to order something else . We'll buy it back 
for£8, so if you want another £10game, simply send us the differe nce (£2) . There's just one simple rule .... we can only agree to 
buy back software that's in working order. 
• You get the enjoymen t of £20 worth of aoftwue for jaat £12. • lt gem even better the more often you change! 

Look at our super selection and complete the order form to take advantage of the hottest software deal ever , or telep hone 
your order to Software Centre on 01-487-5974, quotin9 your Access/Barclaycard numbe r {24-hour telep hone service). 

B.B.C. MICRO 
8.1.C. MICRO ccmt. _..,, -Sup..H.-lllffllnBo,A "" I.J I(~ """"" .... 
30Uaz•8o,A "" I.J l(Soflw-. ''""'" ..... _..,, - -... -........ _ ... ....... 02110,l, a.oo 

..... w .. "" ........ ....,, a.oo 

""' "" ....... """""' a,o 
Orl9l"'o.i..tl ... ....... """"' tn.lO , ... _ 

II ....... _,,,. ..... 
88C~ II ....... "'""'" ..... -- "" ....... ...... a,o 
BB CO- "" ....... """"' a.oo 
BBC~ A/II ....... ,,.., .. ..... 
BBC M1AbHe ... ........ "'"'" ..... 
BBC Mooo..t,r A/II ....... "'"'" ..... .... _ 

"" - ...... a ... ...,_.,_ 
"" -- ...... a.o, "°""""' ... _ - ....... O.IO 

Hyo ..... l.yrs - ,...,, a.oo 
Ellcl"c1•yrs - ,...,, ..... .._II,. "" - ....... ..... -- "" - ....., a.• -eomm.... "" - ,_, ..... - "" - """"' a.• 

-· I.J.K~ """"' ..... 
~80,A "" I.J K.Softwa-9 """" O.IO 
W0rdp,08o,A "" I.J.K.~ ...... (ID .511 -- "" I.J I(~ ...... O.IO - "" I.J.KSoflw-. ...... .. .. - "" I.J.K.Sol'lwwt> , .. ,,, a.,o ..... _ 

"" 
,.,~..._, ,,... .. a .o, 

_ .. _ 
A/II - ''""" ..... - • - """" ,u, .......... ...._ . - """" a.• - . - """" a. .. -- A/II - """"' a.• -- • - .,.... a.• 

T-d~ . - ,_ , tU4 

'"" "" - ...... tl • .• 

* NEW PROGRAMS 
BEING .ADDED WEEKLY 

~~BIA "" - '"""' a.• 
~Na,,gMOl' BJA "" - ...... , .... 
0-11/A "" - ,..,,. a.• COMMODORE 64 
FoowBIA "" - ...... a.• - - ,_, a.• 
eo.oor- - ....,. .... - - ....,. a .N .... - ....... .... 
EldormDGoldB/A "" - ...... .... 
-111· "" - ..... , .... 
~28/A. "" - ,...., , .... - - ....... a.• 

_ .. - """"' .... .. __ - "'"'" b .N 
s,,..illEcMOl'/G,tfl'IICo.n-to, - "'""" bN 
~PP.1 - """" .... 
AudtdMutanrc.m.. - """"" ..... ..... - """'' t 4.'5 - - """"" a.,o -- - ...... .... 

~Ill· "" - ...... .... - - "'"" .... --- "" - ...... .... DRAGON32 ...... 111. "" - ...... .... 
.AhorMINPICI< "" - ...... a.• - •«II I.JM:.~ ''""'" ..... ..... •«• I.J .l(. Soflw-. """"' .. ... Gtoll:Alllld<!<*f) .,.__ 

''°"" ""'"' C-lvMr!CMI .,.__ 
'"""" ..... --- .,.__ 
'"""' ..... ......... ,..._. •«• I.J.I(~ """"' ..... 

8NpBNb80fA "" I.J .ltSohlre """"' ..... 
8Ntlfflurol 8 OI A "" l ,Jl(,Soflw-. """" ..... 

0-(<0ft) "'-""" 170011 ttt. N 
Orl(IOIIStlldionO... 

.,.__ 170012 a.-
Or'l(IOll~Two "'-°"' 170013 a.• 

COPYRIGHT WAR NING: IT IS ILLEGAL TO REPRODUCE THE ABOVE SOFTWARE 
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ADVERTISE MENT 

DllAGON 32: omt. ""'"AeQ 'd ....... ._ ... SINCLADt SPECTllVM ""'"R9!i"d - ._ ... -........ ,_ ...... - 11001, .... .. __ 
...... - 110017 "-" ~·- ...... - 11001, "·" =.:*' "'-""" """' "-" - 2'COOO ltOO -- - """' ltOO "'-- - """" ltOO - - 2,co:,1 .... -- - """' ..... -- - """' ..... -- - "'""' ..... -- - """' ..... -- - """' 

.._ .. ......... _ - 21C037 ..... 
4~Pd l - """' ltOO 
· ~Pac:t,;2 - '""" ltOO 
,4Qao"911Pp:, - ,,co.. ltOO 

,OT- OKT~ """' ..... - ()KT~ """" "-" --- OKT- """" ..... 
-"- -- """' ..... ,_,,.._ _ ... 

"""' ..... 
"""""'- -- """' .... .,._ 

"'"" ....... """' ..... ............ ,.,_ ....... """" ..... ................ - ....... """" ..... -- ... - """ .... - ,.,_ - '"''"' ..... 
h..:w'l f(WCI ,.,_ - """' " ·" ·- ,.,_ - ,00073 ..... -- - - ""'" .. ... 
-"'*' - - """' ..... - - ""'"' ..... ,,.-..,. - ..... ......... - 21C011 ltOO - - 21c;o.2 ..... -- - """' ..... 

.... w. - ""°" ..... 
"""" - "'°" ..... -- - """' ..... - - """' ..... 
°""""""' - 2 1C0"7 ..... --- - 21C0.9 ltOO 

,. __ 
...... """"" 

SOFTWARECENTRE24BOURBOT -
LINE ORDER SERVICE 01-487-5974 

SINCLAIR ZX81 -- - "'"' .... - ,_ ....... .... 
BUY 'N TRY .•.• THE 
SURE WAY TO GET ~'1/!J,. THE B:EST FROM 
YOUR COMPUTER 

Software Centre 's great Buy 'n' ,.", B Try deal stops costi mistakes by 
making sure you on keep what you ~J~ really want. It simple makes more 
sense to buy 'n try. 

- - "'"" .... 
"'"- - "'"" ... ., ,-,.,eo.,. - "'"° ..... 
11(Z)C0- - "'"" .... 
l'twoN...al/SctllW::llt - .,.,,, U .N 
51,apef~ /F .. - "'"" ..... 
1Ko.n..P..:;.; - "'"' ..... 
-M°"" ... "" """ ..... 
-c.,,, ... - 20E011 .. ... 
TheShipO,Ooom ... - 20E012 .... -- ... ,_ 20E01S .... ,_ ... - 20E01• .. ... - ... ... 20EOIS ..... ...... ICL 20£(111 ..... --· ICL 20E017 'a.• 
eu.r-&~3 ICL 20EOII .... -· ICL 20E019 ..... 
,N'IIIIJIE~S 0. "'"' ..... 

SINCLAIR SPECTRUM ....... """' - """'' .... 
f~o..v, a. 20(121 "'" Gt2f~O-- - ,,.,,, ... ,, 
0 13~~ - "''" m, 
G1Supe,Pfogr.-n1 ICL "''" "" G2So.4* Pn:9.-n 2 ICL "''" ..... 

""""" - - """" ..... 
""'"°""" - - """"' .... ·-- - - ""'°' ..... - ... """" "-" =-eo. - ICL """" ..... _p .. - ICL """' ..... 
G10.-1 ICL """"' ( 4 .115 .,..,_, ICL """"' "-" G3 ..... , ICL 270010 "" 

G3Si.4)111Plog,a'!IJ C<. "''" "" GtSuperProgr.-n4 0. 20£12 7 "" GS~PrograonS ICL ...... r.ue 
085,,,perP'rogra'fll ICL "''" "" 07Supe,Prog,Mt7 ICL "''" "'-" Ge!kc-Prog,M\t ICL 20(1)1 "-" GIO~ - "''" ..... 
G14Ai(fll~ - ''"'" ..... 
EIE/lgl,ll,UII ICL """' .... 

"' ...... ICL 270011 "-" ........ ICL 270012 "-" 
P-• ICL "°"" ..... E2EngW,Uil . 2 ICL """' ..... .,..,,._ ICL "'"' ..... .. ._ ICL 20E 1S7 ... .. 
P_, ICL 270014 "-" E5Mll'91 0. .... ,. lt N -- - 270(11$ t<I.M - - 2roo111 t<l.115 

E6M.iloc 1 ICL """' .... ·-· a. ''"'" ..... -- ICL "°"" ..... - ICL 2100,, "'" -· ICL "°"" ..... --· ICL """° ..... -· a. """" "-" 

E8Spelwlg I ICL 20E1'1 ..... 
GIIC,.... - ...... ..... .. _ - "'"' ... .. 
a,vv-c,,.c ..... "'" ' "·" 8,1 \IU-,FLE - 20£145 "-· 

""''" a. """" ..... ··- ..... ...... .. .. 
EngWtU...-... a. """" ..... 
0- - - """"' ., .. -- - - """" "·" Vl>-OJ>C - """" ..... 
Vl>-l'LE - """" ..... 

e,cu,- ..... 20El .. 7 .. ... 
as- ... """"" 12£1.e ..... 
asw- ... """""' 12E 141 ..... 
as- ... """""' 12£ 150 .. ... 
as- ... """""' 12£ 15 1 ..... 

VU--30 - ,..,.,. ..... - "" ..... ... .. , "'-" - - """" ..... - _.., """" ..... """"-* ... ..... ... .. , "-" c.-- ... - ...... .. ... 
-"- -- '""'" ..... .....,_,._ -- ""'"' ..... 
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AUVt:H 11::it:Mt:N I 

A PERSONAL MESSAGE 
FROM BILL CANNINGS 

Name 

Name 

Name 

Cheq,.te ( ) Postal order { ) enclosed. 

Please deb ,tmyAc« u( ) 8'.rclaycard( ) mthesumort 

My computer is (mlle) 

Memory 

Name 

Address 

Code No 

c«t•No 

Code No 

Total order value £ --Model 
. .. Penphera.ls 

Post code C\ISlomer Tel No 

Pri ce 

Price 

Pri ce 

Sqned Please allow up to 14 days foJ delJvety 

SEND TO: 
SOFTWARE CENTRE 
IZ8 WIGMORE STREET 
LONDON WI 
01--487-5974 

·------------------· PCS \1A Y 11,JWIJ 
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Pirate's Padlock 
The National Computing Cen· 
tre is testing a security device 
that could make the transmis· 
sion of software over the tele· 
phone far more common. 

Made by Open Computer 
ServicesofBrighton, Padlock is 
an encoding/decoding device 
costing approximately £250. 
and it comes with or wi1hou1 a 
modem. 

It has a public and a private 
key , and by using the pub lic key 

Sonicvroom 
ThefirStgam eoff 1hegrid from 
reccnily formed software corn· 
pany Microsonic is called 
Grand Prix and it is for the 
Texas Instruments 99f4A. 

You control a car displayed 
at the 1op of the screen and 
dodge randomly positioned 
carS as )'Ou negotiate a winding 
track. One unusual feature of 
Microsonic's game is that )'OUT 

score will be displayed af1er 20 
moves. 

Grand Prix costs £3.95 from 
Microsonic. 85 Malmesbury 
Road. Cheadlchulme, Chea· 
die. Cheshire. 

software can be sent down the 
phone in coded form 1oano1her 
user. 

In 1his form. the program is 
scrambled, but when it enters 
Padlock 1he private key burnt 
into its circuitry unscrambles 
the program. 

Padlock also includes a 
clock. so that a time-limit can be 
set on software loans. It is 
driven by a 2.80 microprocessor 
with 64K of RAM. 

Accordin g to Mike Page. 
marketing director of Open. 
no-one, including the owner. 
need know the private key 
number that corresponds with 
the public key. 

The Na1ional Computing 
Centre is to test Padlock on 
behalfofMicronet in mid-May. 
and has laid down specifica­
tions and stand ards that Mic­
ronet will need tooffersoftware 

If your company owns a Honey­
well and the DP manager "Aon't 
let you have your own personal 
micro. ask instead for a Falcon 
inte lligent terminal. 

The Falcon is made by 
Freighl Computer Services. a 
subsidiary of the National 
Freight Corporation. and is a 
microcomputer designed to 
look like a Hone~ell terminal. 

The mach ine is based on the 
ZSOA ch ip and runs the CP/M 
operating syslem. so a wide 
range of software is already 
available. 

There is a choice of options, 
starting with the Falcon l<XX>. 
cosling £2,()()). For this you 
would get 64Kof random access 
memory, twin floppy disk 
drives of 380K each. two 
RS232C serial interfaces and 
one Centronics paralle l inter· 
face. 

~CASm-c-.or.4'1cWNltnsMowt tlfflel,..._,..lb A l-loneywcll V7200 inter­
..,CMNtteNILTlle,.....iltlleNWC2N 'utnltl• ' ~~fNM Utt faccisavailableforanextra£85 

Tandy isn't letting any grass NWe.NilltMN.,.lwwCUlllfl'"""HNCWTHt..,..,.lk...,._.....M,. and a lloncpi,elt V7700 inter· 
growunderilsfeet-it has just :::...~• ..... ._-=.:::=~-~tlte~ "-" ..._ face for £115. This company is 
launched another new system f-,- ---------------- --, also offering an add-on view-

:~s 1r:t~~~:i~e~y :f~~=t~::~ Soft sprung ~~:sn~:i':~i~:;h~~dr~~aih~ da~rF~r::
0:)!~ wm be 

New Tandy 
gives greater 
growing space 

100. Micromega's spring software latter even include a hand that built in the UK at Freight 
The most recent newcomer offeri ng has bee n designed for throws the dice . Computer Services' Enfield 

to Tandy's catalogue is the the Sinclair Spectrum. and will Roulelle displays 1he foll factory. The company also 
TRS80 Model 4. Although un· be available in the shops from table on -screen and starts you operates a computer bureau 
spectactular in some respects. mid-May. off with £500 worth of chips. and a page printing service. 
Model4will give Model 3 users Costing£4.95each.1hetapes Brains torm has two puzzles. Freight Computer Services 
somewhere to go when they present a selection of games. one using letters and the other can be reached on St Albans 
outgrow their systems. A Mod· Monte Carlo has two casino numbers. (0727) 37353. 
el 3 to 4 upgrade kit was also 1-- - ---------------~ -- --- -----1 
unveiled last week, costing 
S800. 

The Model 4 is an 8-bit 
system with64KofRAM.and it 
runsCP/M. ForS2.000you will 
get it with two built-in noppy 
disk drives, an BO-column 
screen and a print spooler. For 
about SI ,OOO less Tandy is 
offering a 16K version. 

Tandy was unable to say 
when this machine will see the 
light of day in the UK. As for 
lhe Model 100 (PCN, April 15) 
Tandy now expects 1ohave1he 
first units here in the autu~n. 

BCC built for business 
Businesses shopping around 
for a micro can add the BCC 
System 4(XX) to their list . 

The British-built computer. 
made by Country Computers. 
offers 64K of RAM. a monitor. 
one IOMb hard disk. a Z80A 
processor and CP/M 2.2 as its 
operating system. It has a full 
qwerty keyboard. 

Nigel Coster. technical direc­
tor of the system's distributor, 

Business Computer Centre 
(BCC) said: 'The cost of 1he 
4(XX) has been kept down be· 
cause only Brit ish components 
have been used-it was built in 
the UK from scratch. 

' It's a standard machine 
which runs all CP~1 software. 
We think it's reliable-and this 
is reflected in the low mainte­
nance charges that we offer. · 

In addition to its large hard 

disk storage, the BCC System 
4CMXI is also compat ible with 
Televideo and Superbra in nop­
pics. and can use most Centro­
nics and serial printers. 

A fully-configured system 
complete with account ing soft· 
ware and peripherals is priced 
at £3.995. 

The System 4000 is available 
from Business Computer Cen· 
tre, 01-580 4273. 

PC'N MAYIJ,1983 
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This businessman won't 
visit Micro City '83 
because he says 
technology 
can't help 
his company 

He also believes the World is fiat ! 

It isn't as silly as it sounds. Some people still aren't aware 
of the tremendous contribution which the new generation 
o! COMPUTERS, BUSINESS SYSTEMS and . 
COMMUNICATIONS EQUIPMENT is maldng to all kinds 
of companies. 

And there's no excuse! 
On IOth. 11 th and 12th May, 1983 the leaders in business 

technology will be showing their latest products at Micro 
City '83. It's an ideal opportunity for Business People, DP 
Managers, Educationalists, in fact anyone involved in 
buying or specifying, to see the very latest innovations , 
and a special feature "OmCES OF THE FU'IVRE' '. 

ENTRY IS FREE, on prod uction of a business card or 
company lette rhead. * 

Of course, some people will have to miss the show. 
They're the ones who don't go out much - in case they 
fall off the ed ge! 

!ii!iiiiiiiiii!ii!iiiiiiiiiiiiii!l!!!i!l-lllllliiiiiiiii!ii!iiiiiiiiii!!!i! 
....... Exlllbl!IOG~ 
Canons ROMi, Bmtol 
(follow the AA s;g,,,J 

. . . . 
O Yl!r 100 COmpan.lf!'• will be .,.,lhilntlnq 111dudm9 

• IBM • D191-W Eqwpml!nt Compa:,y e lCL • Svw,t11ne • 
• JTT• llntl.UI Tttlk'Om • llCT • Hl!lwl !!'tt Pu;kud • 

• Thoni Ertcncri e Wonlplt!':11 • 

l'('r,. \ tAYl l.1983 

256 JC 192 PIJCCIS 

H1 ,e~ display hie independent ot Old display Me 

Very fast and pa,....e,tul graph,cs commands as extensions 
of Sinclair oas1c SLOW I FAST CLS COPY PRINT PLOT 
all extended to h, res 

114 PLOT mo des 1nclud1n9 : 

Po+nts and n no us line typ es 
Tut ure d tf tangle 1111 
Abs olute and relall ve co- ord inat es 
Line dr aw ing to poin ts off screen 

M u ed t u t .iind graphi cs incl ud ing PRINT at gr aph ics 
c ursor. 

User defined g raphi cs tor space inv ade rs etc 

Screen COPY to printer 

Edcns. ive manual exc euent lor s.choo1 and home use and 
tuH guaraniee 

Arcade g.imc!> ava,tabl e soo n• -------Post to - Nolting Date Technology Cen tre (lid ) 
TFLIZX8ll 
189 Fres1on Road 
Londf>n W10 6TH (0 1 ·969 89421 

Please send me board(sl ,, £32 00 each 
+ £4 80 VA T plus 75P P&P 

I enclose Cheque/PO lor 
Ot I wtsh 10 pay Dy Access/ 

Card Numbe r 

Name and Addre ss !PRINT! 

Name 

AddU"SS. 

I) 
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Now available for CBM 500-700 seri es 
A COIIIIOdore enthusiast wanted a word processor that 
ws sli!ple , fast and easy to use . He wanted to hvodle 
~ to 20,COJ d'laracters or te lCt , use a wide screen 
for111t or up to 240 Characters, with full .. 1noow 
scrolling in all directions, and be able to use the 
screen while printing . He wanted a word processor at 
• reasonable price. Ttw, enthusiast , Shon Tr et'Wl'll!!r, 
cx,ulO"'l't find one • . • so he wrote 

Ju;etLCJ!Jii 
54:>erscrlpt does everything he wanted... -,a 111.Jch 
«ire. It provides • C011Plete docvlllent prepentlon end 
stonoe systf:111, ,reldno optl .... use or rie1t10ry and dlsk 
:space. It oJ.ves access to all the letter Q1.m1lty 
printer features, '-'eh es boldface and ribbon colour 
dlange , tn short, It provides ,11 or the advant~es · · ··~g:;;;fr 
1s ro w av,11.t>le for the COl'*Jdore !00 and 700 series 
Q)IIIQUters, wi th arlttwnetic, ctlculetor and• host or 
new features. And finally, the r,eolc J.ngreciient ••. 

Ju;eM~ 

Ca~ca Saf1ware 
lAKCSIOCIIOOSC,KIIIICSIOMMill , SI.JIREYKU 10T T[L01·5U·12S, 

Fame delays 
Imagine star 
Two new games arc on 1he way 
from Imagine, the Liverpool ­
bascd software house that aims 
to produce twooriginal games a 
month. 

Molar Maul runs on the 
Spectrum and comes comp lete 
with a high-reso lution mouth . 
toothbrush and toothpaste. 
Your job is to stop gremlins 
from attacking your teeth. 

Frantic. written by the now 
fomous 16-year-old Eugene 
E\'ans for the Vic 20. features 
an astronaut floating down a 
tube to find hidden lreasure. 

'Eugene's ou1pu1 has sur­
fered due to all the publicity 
he's had. so we \·e banished him 
home for a fewda)"Slofinish the 
game: said Bruce E\ ·eriss. 

l magine"sgeneral manager. 
Molar Mau l is a\ailable now 

and Frantic should be ready 
next week - both are CS.SO 
including VAT and p&p. 
I lowe\'Cr. no-one has been able 
to buy the hea,..ily ad\'ertised 
Ah D iddums (PCN Mo11iro,. 
March /8). 

Mr fa·criss sa id he was 
embarrassed about the de lay. 
but that by the middle of rhis 
week. the game should be 
trimmed down to8K so il can fit 
the Spectrum's 16K - hair or 
which is needed for graphics . 

Imagine ·s policy now is that ii 
will not ad,ertise a game until it 
is wrillen. finished, debugged 
and ·played 10 death' by its 
evaluators. 

IBM card's drive-away deal 
You can buy a 64K RAMpack 
for the ZX81 for as little as£44. 
so to be asked to pay £282 for a 
64K RAMCard for the IBM 
may appear a bit cheeky. 

But this is no ord inary RAM­
Card and the IBM is cer1ainly 
no ord inary micro. 

The product in question is 
made by Microroft and. us ing 
the software pro, ·ided. can be 
configured as normal extension 
memoryo r asa RAM dr i\eora 
mixture of both. 

When configured as RAM 
dri\'e. the IBM is fooled into 
thinking that the RAM is really 

a disk dri\'e, and so reads and 
wri1es 10 the memory in the 
same way as it would for a real 
disk drive. 

Since the RAMCard can hold 
a maximum of256K (cost .£570) 
this can be particularly useful in 
applications where speed is 
impor1an1 and the program you 
are using invoh·cs frcqucn1 disk 
accesses. 

fr you want a RAMCard 1ry 
your local IBf\.·t dealer. In case 
or difficulty phone Pete and 
Pam Computers on 01-769 
1022. This company has some 
RAMCards in stock. 

PCN MAY1J.198J 
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Rando m Access is PCN's forum for reade rs with a point of view lO express, 

1-Le-,-,.-~-co-m_e_f_m_m_~_o_p_le-h-ke~~~ ~~~~~~~~ ~~~ ~ ~~ ~~~~~ ~4TE7i%iisf-99 
you.sopu!IOUl)'OUrlNKEY wi~!~:!~~:h·S~~~?'pin~~w Compact keyboard 
~~~:~:~i~:~~Ns!Ni"adj~~J~~ appeared that enable the typist wanted for Spectrum 
your spreadsheet. 101ypeup1ofourtimesfaster.lf I am anno)Cd about !he Spee· 

AddressusatRandom this is so 11 surely would be a trum keyboard. All the prores-
Acctss.Puso1111/Compwer great advantage to introduce sional-Sl)IC keyboard s cu rrcnt-
Ntws. VNU.E,elynllouse.62 them in10 the ney, industrial ly available actua ll) house the 
Oxford Street.London \VIA and commercial markets. Spectrum, making it as big as 
21-IG. But because typists ha,c Vic 20. Is this necessary? 

Hi·fi hook-up 
for your Beeb 
Jn response to Neil Mackay's 
que ry (PCN, April 22) ·can a 
hi-fi cassetle deck be used with 
the BBC micro· my own model 
B is m,ed w11h an Akai stereo 
cassette deck (mode l CS-7050) 
with excellent results. 

Provided I clean the heads 
regu larly. saving and loading 
are 99 per cent reliable. I 
suspect that 1he residual I per 
cent is due 10 de fect ive tapes. I 
use a Tandy 5-pin to 5-pin DIN 
ready made lead to connect the 
deck and the micro. 

Mor or control isof course not 
possible using this method bu1 
this does no1 seem to be much of 
a loss as you still have 10 rewind 
manually. 

Also I suspect that it results in 
the deck being lef1 switched to 
PLAY - although the mo1or is 
not running- for long periods 
with undesirable affects on the 
pinch wheel. 
R Mazitike, 
Prestel 0689 55360 
Tha11ks, Mr Mazike. for se11d· 
ing 011r first /,tter via Prestel. 
let's ha1·e some more . Ed. 

Key questions about 
typercast perfonners 
I know most home computer 
users are not expert typists 
when they get their first 
machine. But after a while )'Ou 
do get qmte proficient. 

Iv.as therefore surprised to 
read that the all-too-com mon 
qv.erty keyboard was designed 

PCN £10 Star letter 

more than a century ago to try to 
slow down the typist by placing 
the most common letters a long 
way apart. because the mechan ­
isms of those days could not 

P'C1' \IAYU.1983 

learn1 to t)'pe on the q .... erty Why docs nobod)' make a 
keylx>ard no manufacturer keyboard 1hat ,11ck"> on top of 
wants to be committed to pro- the compu1er. rcpl;1cing rhe 
ducmg them. rubberl..ey,; . lf11canbedon e on 

There would surely be no httlc ZX8 1 m the form of 1he 
better place 10 introduce them Klik-keyboard at £26 . ii can 
than into the mass home corn- surely be done on the Spcc­
puter markct by makcrssuch as trum. 
Sinclair and Orie. Alexat1der Malmae11s, 

This introduction would have Lo1tdo1t SWlO 
a number of ad\antages. 

First. almost all users would 
be people ~ith liule or no 
previous typing experience so 
there ~ould be no problems 
about people having 10 re-learn 
their keyboard layout. 

Second. many of the ov. ners 
of these smal l computers arc 
teenagCTh and once they have 
learned to use the ke}'board 
they will demand the same 
design. so persuading other 
producers to alter the keyboard 
layout on their machines. 
P Brown Ke11yo11. 
Saltford, Av·on. 
PCN talus a detailed look at 
micrcx:omp11ter keyboards ;,, 
011rp11/l-011t Micropaedia. issue 
JJ.ouronMay20 ... Ed 

Multifile disks 
for BBC micro 
I must lake issue with Ian 
Birnbaum's assertion that the 
only v.ay to pul more 1han 3 1 
files on a BBC disk is to patch 
the DOS itself. I ha\ev.1111cna 
program " hich will a llow up to 
60 files to be stored on one disk. 
though only 30 are immediately 
accessible at an)· one time. 

Once the disk is set up a 
simple• command 1akeso\·er10 
a second cata logue. All DOS 
facilities arc available within 
each carnlogue. though 
•BACKUP can only be used 
successfully in certain "'ell ­
defincd circums1ances. 

In principle my idea could be 
extended to allow s1oragc of 
any numberor rites on one disk. 
though the O\erhcads in .. ·ol\·ed 
make this less worthwh ile as an 
objective. 

If any reader v.·ould care to 
contact me at 34 I lumberstone 
Road. Cambridge. I will suppl) 
program information. 
BJ Holtey. 
Cambridge. 

Computers and 
the grand design 
I have been moved to respond 
to the rash of ·game playing \'S 

serious programm111g' letters 
1ha1 have been appearing in 
)'Our Random Access column 
O\er the past fc" v.eeh. 

I am wn11ng this lencr after 
having read the offering from 
Gordon Milne a fellov. 
Abel'donian (no relation). 
v. hose lener I consider to be the 
wors1 of rhe lot . 

In the mam hc say:. that he 
agrees with Mr Pa™>ns that 
using these machines solely co 
play games is a ·gross waste of 
computers' . and that people 
v.-ho wish to do so should buy 
themselves a machine 0 dt-di· 
ca1cd 10 playing games·. 

The crucia l hne in his letter 
says: 'Surely 11 1-\o far bener to 
use computers for what they 
~ere designed for". I would be 
happy 10 compl) - if Gordon 
Milne could define Just what he 
thinks computers were 'de­
signed for'. 

Computers are no1 normally 
designed to perform any par­
ticular task. 1his 1s ~hat sepa· 
rates them from (~y) arcade 
games machines on the one 
hand. and calculatOTh on the 
other. You bu) one and then 
make 11 do v.ha1 yo11 want 11 to 
do - and therein lies the 
fascmat1on. Games are as \·ahd 
a use for computers as the 
(equally rrnial) rask of sol\fog 
simu l1:meous equations . 

If Gord o n Milne applied his 
own brand of logic 10 himself 
then he shouldn't be using a 
computer eithe r. He ~hould be 
solving has mathemat ical prob­
lems on a dedicated maths 
machine - le a calculator. 

I v.ould certainly agree with 
the view that people who u~ 

1heir home computer solely to 
play games (bought ralher than 
written b)· thcmsel\ ·es). arc 
missing out on a great deal of 
the benefit (fon ?) to be had 
from compu1ers . I might e,en 
be persuaded that too much 
game playing could be harmful 
(1he people concerned may 
forget or ne\er learn how to 
interact socia lly). 

But it is nonsense to suggest 
1h:1t gameplay ingm general isa 
·gross wa .. te of computers·. 
After all. the 'dc dicaled games 
machines · are 1n many cases not 
only lC.\o.\o ncx1ble. but more 
expensive 100! 

I find that peop le "ho never 
play games are usual!) bonn g 
individuals lacking 1magmation 
-and I "oul d probably regard 
a no-game computer the ~1me 
way . 
Do,iMi/11e. 
Rosemo1mr. Aberdeen 

More of the 
difference 
I want to comment on Max 
Phillips' Routine Inqu iries rep­
ly to I DWaltcrsof Alber1illery. 
Gwent (PCN. April 15) regard· 
ing the question of comparing 
the Newbrain with the BBC 
micro. Surely it is like compar­
ing a grapcrrui1 wi1h a banana? 
The fruits that is. not any 
mach ines under those brands 
names. 

Bench tests for speed can be 
made to show M>me crazy 
results: in fact one person m the 
press recentl y compared his 
ZX81 with an IBM PC! All thar 
can be said of the Newbra in 
BBC Micro is that they are 
different. principally because 
they use different ch iJ)"> at the 
microprocessing end. the 280 
and the 6502. 

The Newbram uses its oper­
ating system to make program 
writing a joy. with hardware 
ed iting features many main­
frames and mm1s ha\'c lacked 
for ) ·ears. The 6502 is a chip 
lending itself to 1he games mar­
ket. with video and co lour 
handling abi lity ahead of the 
280. 8080. 8085 fam ily 

. .. the same feature~ put it 
in a class ideally suited to many 
industrial applications. 

The BBC micro is superior in 
one respect. m that 1f you v.ish 
10 pay O\ er £60 for a base micro 
system without peripherals 
then you can have both the Z80 
and the 6502 1n 1hc same box. 
Now 1f the 6502 was all that 

" 
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05 good. why put the 280 in the 
box as well? 

II puzzles me wh) a full 
review of the Newbra,n screen 
handling has not appeared. As 
long ago as 1970 I worked w11h 
some teminals from Delia Darn 
Syslems "'h ich had JK of local 
memory and screen handling 
similar to the Newbrain. E,er 
since rve been looking for 
,ideo editing as good as 1hese 
professional, idcos.o nl) to find 
11 on one of 1he lowest priced 
professional micr~. Nol e,en 
IBM disp lays offer the same 
po1ential. 
Antho11y D flodge. 
lndepn1dmt NeH'brain User 
Group. Wal...tfitld. 

Jupiter Ace 
comes up trumps 
OnApri\S lscn1 my Ace back to 
Jupiter Canrnb for repair as 1hc 
keyboard was faulty. I had 
pre,iow;ly phoned Jupiter and 
was 1old that 11 m1~ht be 1v.o or 
1hree v.eeki. before I got m) 
machine back. 

·well. here "'e go again: I 
1hough1. 

One week later. Stephen 
Altwasser (at Jupiter) phoned 
mclosaythat m) Ace had been 
filled with the nc"' keyboard 
and ca,;c and would be m the 
post the nex1 day. 

T"'o day~ ;1fter th;11. it ar­
ri,ed. gleaming and in perfect 
condition Now thal"s what I 
call service. 
Thank you. Jupiter Cantab. 
Garry Kmgl11, 
lo11do11 SE/0. 
You see - it is possible! 011,er 
mam,facmrus pleasr cop) 

• • Ed. 

Lets practice 
what we teach 
We would appear to be \ery 
slow in this country, or Sco1land 
at lcas1. in adap1ing the micro­
computer as a leaching 1001 1n 
education. 

The problems in introducing 
1he micro to 1h1s area are many 
but the key factors holding back 
progress would appear to be: 
• lnadcqua1e and inappropri· 
ate in-service training for lee· 
turers in the use of the new 
resource. 
e The failure to provide 
adequate educational software 
for m~t syllabu~ areas. 
e ThefailureofMEPtorealise 
that there arc lecturers who can 
program fairly "ell and these 
people ~hould be utilised in 
writing wftware m their own 
speciafo,t areas. 

16 
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In my own area of leaching 
(business smdies) 1he sylla­
buses in many subjects. for 
example accourHmg. appear 10 
be wholly out of s1ep with v,.hal 
is taking place in industry. Few 
accounting lecturers could de­
monstrate an understanding of 
how an 1ntergrnted accounting 
syi.tem works on a micro and be 
able 10 produce business docu­
ments from the micro. 

It is time for educahon to 
bring 1b ~}llabu" content up to 
date 1oreOect thcuseof,tie new 
technology in industr) and 
commerce and 10 re-examine its 
methods of asse)Sing Mudcnb. 

For c11.ample. 10 a~scss an 
accounting student. man) prac­
tical tests could be dc,1scd 
using a small micro accounting 
sys1em and this would be more 
rele,·ant and meaningful for !he 
student. education and sociel) 
as a whole . 

Knowing all too welt the 
speed of change in education. 
this may ne,er take place. 
J McLa11ghl1n, 
£di,ib11rgh 

Home computers: 
Let's get serious 
The discussion ( PCN April 8) 
on the use of home computers 
for playing games seem), to nuss 
one important pomt - ~imp!) 
that of demand. The l,Oftv.ruc 
for other u~s just does not 
seem to be available. 

No amount of pro1cs1a11on 
will change the fact tha1 practi­
cally e,ery home microcompu­
ter owner v.ill use it 10 play 
game\, :,.oone can hardly blame 
the soft" arc hOUSt''> (orcatermg 
to this market. I ha,c nothing 
against games. but let us hope 
that user), soon begin to reali.\>C 
that there are m fact far more 
exciting and cntcrrn1n1ng things 
to do on a computer . 

For example. mode lling and 
Mrnulation. not necessarily with 
an) application m mmd. but 
Just asa way of d1sco,enng how 
thing) work. Mechano and 
Lego SCIS let )'OU build simple 
models. 

With a computer. you can 
build a ·v.orking' model of 

Until users wake up 10 the 
poss ibilities. I'm afraid that 
such programs will be few and 
far between. 
SMarshall, 
Wadebridge. Comwall 

Standing up 
for my Atari 
With reference to your Data· 
basics section on micros, the 
statement about 1he Atari 
causes me some concern . 

I "'ould like 10 know )Our 
classification of ·a games com­
puter'. as )OU so read 1I) called 
the Atari. 

I am the proud owner of this 
so-called games computer and 
find 1110 be the mos! competent 
micro. 

I am amated that this game, 
computer can control four disk 
dmcs. a mult ichannel RS232 
interface and commun ications 
bo1t. and a unique program 
recorder (full) con1rollable 
\I.Ith use of POKEs. all at the 
same time with no prob lems or 
connicts bct"'ecn hardware or 
sof1warc. 

11 has 320 x 192 high rewlu· 
lion graphics. not 160 as stated 
by )'Ou. Also regarding the 
i.pccd. by turmng the GTIA 
processor off using POKE 559. 
O the machine becomes 30 per 
cent faster. 

As most computer maga­
zinci.. including )Our good 
~el\-CS. arc ,cry anti Atari I 
doubt if you v,.ill print th is letter 
but perhaps 11 will make )'OU 

in,es11ga1e fully before you 
ma Le further dcmorafo,ing and 
rash ~1a1cmcnts. 
FJ Oott,Jall. 
Westcliffo11Sta, Esu:t. 
There's 110 cri11cism implted by 
saJmg it's a gumrs computer. 
am/ J011're right, it's ll 1·uy 
comprehe11si1·r machmr. 8111 it 
l..f sold a.r a gamr :r machmt by 
Atari. a,u/ ttitlU.ml a true 
kqboard it is11 't the equal of tl1i' 
800. Wt are by 110 mi'UI/.S 
a11ti·Atori (see page 26) and are 
011/y 100 pleased to reuil·e 
articlrsfrom Atari OH',ier:r. A11d 
yes. yoi1're right abo111 the 
muxinwm dol rrsolll-
tio11. Ed 

a lmost anythi ng from the solar --------­
system to an internal combus­
tion engine. and observe i1 
working on a high-rcs graphics 
display. 

Where is the software 10 
assist these sorts of uses? The 
on ly good Spectrum program 
for analysing and plott ing data 
that I've come across 1s Grasp. 
which is produced by Camel 
Micros. 

Pocket dictatorship 
Journahsl lain Fra..cr Grigor 
asked about a mcd 1um·priced 
printer (/>CN April/). I th ink I 
ha,e a solul ion v,.hich will gi,e 
him all that he asks for. and 
possibly more. 

Il a) Mr Gngor thought of 
buying a M1crowntcr? 

The Micro"'r iter is ·11u{ a 

word-processor. He wouldn't 
need to buy a micro-computer 
to go with it. And 11 is not only 
portable but is so small that 1t is 
held in one hand and operated 
"'ilh one hand - ralher like 
using a calculator . 11 has 11sown 
carrying bag, and thus is ideal 
fortak ingtointcr,'lcws. to pubs 
or where, ·er one's work hap­
pens to be. II has an LCD 
disp lay so that it iseasytocheck 
what has been written. and the 
scroll back and forward facility 
allows a full check of text 
where, ·er one is work ing. 

Mr Grigor wants 10 use his 
own TV for word-processing; 
with a Microwntcr he can do 
jus1 I his. And thus creation and 
editing of text can be Just like 
using a full word-processing 
system 

The Micrownter's internal 
memory will at present hold up 
to about I.SOO "'ords. qu ite 
enough for one feature art icle. 
And M1crowriter v.ill soon be 
doubt ing the internal memory 
to 16K - enough for two 
articles. 

Bui storage capac ity isn't ;i 
problem . Work created on a 
Micrownter can be s1ored on 
tape - on mini-cassettes or 
ordinary C~ or ~- This 
gi, ·es 1he Micro"'r iter 1he 
capacity to ha,·e the book­
lcngth memory that Mr Grigor 
requ ires. 

And one C90 will hold about 
200 pages of A4 tcxl. 

And as to printing copy. 
nolh ing could be simpler . Link 
theMicrowritcrto1hcprinte rof 
your choice - I plumped for a 
Faci1 daisywhee l electronic 
l)·pewritcr. but there arc 
reasonab l) priced daisyv,.hecls 
without keyboard s . 

Mr Gr igor could add a mod· 
em to his faci lities for the 
Microwrlfcr some day. fie 
rightly pomts to the advantage 
that would accrue from this for a 
jo urnalisl. 

So. for an outlay of £485 plus 
the cos1 of a printer Mr Grigor 
cou ld sat isfy his needs . For a 
writer there is much more 10 a 
Microwriter 1han I hne men­
tioned here. 

Like ~·lr Grigor I also looked 
around the whole of last year for 
a sensible small-sca le word­
processing package. I came up 
with this - and M1crov.ri1er 
Ltd is a Bn11sh company as 
well. 

Am, Stanytr. ______; Earlsdott. Co~·tmry 
A11d 1obad.herob,,oust,ith11 
s1asm ttlllr example, she addtd 
rhat 1111:r letter 1'US wr1t1e11 on a 
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Got a query? Max Phillips opens the pod door Hal. Send all those unanswerab les here. 
No perso nal repl ies promised but you never know ... 

Writ• to: Max Phillips. Rou1ine 
Inquiries. Pusonal Compmu 
News. VNU. Evelyn House. 
62 Oxford S1rcc1. London 
WIA2HG. 

Loopholes in 
the language 

QI hn e spent a lot or lime 
programming in t' or 1ranon 

mlnJs a nd mainfr a mes where 
the f~lowing structu re is qui lt 
commo n: 
DO llXl l• I.IOO 

IF(X .LT .O)G OT0200 

IOOCONTINUE 

)'Ou could re-wri1c line 50 as: 
50 IFX > •0 THENGOT060 
521 • 100 
54GOTO 100 

This lillle horror is no t only a 
liule cryp1ic bu111 JUSt abort,; a 
loop prema turely. So if )OU 
wanted to leap back to the menu 
or whatever. you'd ha,e 1osc1 a 
nagandhaveanextra iFTHEN 
after the NEXT . You mayha\ e 

produce the disp lay arc always 
switchedonand charged up . To 
get black. thc y mus1 bcsuppres · 
sed and thal sudden squashing 
of their signal creates a lot of 
magn e 1ic inductance. Wh ich 
makes ii hum. 

I lmmm ... or so the 1heory 
goes. Fortunate ly. Vies are 
quie t micros . You shoul d hea r a 
BBCscrollo raSpcctr umthink. 

:~~~~:~.1ha1 i1 isn ·11he bes1 of ---- -- ---

So"ha1 do )OU do? Go back Happiness is• • • 
~:uuti;~~F co~n·1; 1 ~~~s1:i!~ the right micro 
variables. You can ha,e any Q' don't o" n a micro and 
struc1ure )·Ou like a nd leave 11 " ·ould apprec iate your 
whenner you want to . FO R advttt before I bu y. I " ·ant a 

, NEXTissi mply: machine for games and for 
IO l • slart value educa tion . My son Is lak lng his 
20 0-~\ 'f'ls nul )t:ar and my 

If I tr y t he equiva lent form on • daughter th ree years after that . 
I'm also interested in word 
prOttSSing and musk synthesis. 

my Lynx, ~iz: 
IOFORl•I TO 100 

50 IF X<O TIIEN GOTO 200 

IOONEXTI 
I c,-entually gel an erro r 

message saJi ng that the relurn 
stack Is full. Is lhis a general 
probl em with Basic or is it 
uniqu e to thf' Lynx? 
Ky mWilso,1. 
Wesl Byj1u 1, S11rrry 

A In 1raditional marketingjar· 
"8o n. it's not a problem with 
Basic. it's a fea1ure. It is 
common 10 most Basic int er­
preters. You should not use 
GOTO to leap out of FOR ... 
NEXT. GOSUB RE· 
TU R and, if you ha\.'e them. 
DEFP ROC ... ENDPROC. 
REPEAT UNT IL or 
WHILE ... WEND! You may 
get away with it for a while but 
in 1hecndyou fill the s1ad:orat 
best introduce more potential 
bugs than you need to. 

Jn languages like Fortran and 
Pascal. you use GOTO to get 
out of 1hings you don't want to 
finish. Pe rhaps an error has 
occurred or the user wants to go 
back to the menu. In Basic. 
GOTO is used as a slandard 
way of getting from place 10 
place. espe cially in a Basic wi1h 
no multi-statement lines such as 
Z.X.81 or Lyn1t Basic. Soa Basic 
GOTO doesn't clear the s1ack. 
or finish FOR .. , NEXT loops 
properly. and so on. 

Th e re are. or course. ca.ses 
where you wan! 10 leap ou1 of a 
loop. One way isto rnmpe r with 
the loo p index. In )'Our exa mpl e 

" 

50 1• 1+1 
60 IFI < limitTIIEN 20 

REPEAT ... UNTILlooks 
like: 
IO REM here"s where rhe RE· 
PEAT would be 
20 . . 
50 IF condirion 11or 1rue TI-I EN 

20 
WIIILE ... WEND is: 

JO IF condition 1101 rrue THEN 
60 

20 . . 
50GOTO 10 
60 REM rest of program 

If you try to stick to struc1ures 
like these. you'll find you can 
use !hem without having to 
have the releva nt words in your 
Basic . 

They also become easy 10 
recognise when )'OU're tr ying to 
make sense of programs you 
wrot e perhaps days before. 

And. or course. on 1hosc rare 
occasion) when you need to 
leap out of closed structures. 
you can. 

Vic disturbs 
the peace 

Q\Vhy does my 1ele,·ision hum 
when I POK E the scrl!t'n 

black on my Vk 20? It only 
happens wilb lhl.scolour. 
RHampSOII, 
JlfracomlH , Dtl'On. 

A Whal mne docs it hum? 
l'lse riously. if s to do with the 
way T Vs work ... it'll do it for 
anyblackscre e:n. not just a VIC 
20. The colour guns 'khich 

Would a BBC B be~ tte:rthan 
a Commodorf' 64'? Could a Lynx 
be suffkie n1'? 
NA Foden, 
Wot1on-wul er-£d ge. Glos. 

A For some reason Commod· 
No re 64 vs BBC Bi s the most 
popular buying dilemma. I 
don't wan I to start a nood of ·my 
micro is better tha n yours' 
letters by mentioning 1his. But 
it docs seem tha t newcomers 
can't decide betwee n the two. 

The simple answer is that it 
doesn't really matter. The 
machine s ha, ·e a similar pr ice 
and performance. You oughl to 
try out bot h machines. read 
their manuals and "-CC some of 
1he programs available. If 
possible. la lk. to people who 
own and use the machines . 
Then buy the one you·re hap­
piest with. 

My own perso nal preference 
al the moment would be for lhe 
BBC. simply because it has 
a bias 1owards schools and 
there is more software availa ble 
for it now. ButCommod oreand 
lhe Commodore so ftware 
houses will put a slop to !hat in 
the next couple: of months. The 
BBC is also a little cramped on 
memory - but the:n we're 
beginning to waste time corn· 
paring specs . 

Similar comments apply 10 
the Lynx. Ifs more than cap­
able of handlin g lhe job. espe· 
ciall)' wi1h the son of software 
being deve loped for it . 

But. if )'Ou're try ing 10 buy 
now. ther e is little point in 
waiting. There is alwa) 'S some· 
1h1ng better around the corner. 

It might seem unhelpful 
but you are on )'Our own. The 
fact that )'Ou', ·e narro~ed t he 
field down to 1he machmh 
you'v e specified suggests that 
you know more abo ut your 
buying dec ision than many 
people. 

Go on . take the plunge. Buy 
the one you feel happiest with! 

More than 
skin deep 

~

Yhat makes an IBM looka­
ikf' a lookaJikf'? Sure ly any 
-based micro with MS· 

DOS will run IBM pr()krams , 
and 5" be IBM compatibl e? 
Keirh Blake, 
Rochda le. Lanes 

AThe real tes1 of IBM com­
patibili1y is tha t you can 

slick a copy of the Microsoft 
Flight Simulator in Dr i\,eA and 
run it! Bui serious ly folks. . . 

At a software level )'ou"re 
righ1 in that any MS-DOS 
system (8088o r8086bascd) will 
run a straightforward MS-DOS 
program. But 1here are bits and 
pieces specific to the IBM PC 
such as i1s graph ic,;;. screen 
con1rol codes and so on. 

Some systems look just like 
an IBM to the program and so 
run IBM-specific stuff. Others 
run MS-DOS but do the 
graphics and so on in I heir own 
sweet way. 

At 1hcne xt Je,el. you ha, ·e 10 
be able to read a program into 
the computer's memory 10 run 
it. So you need to be able to 
read. and preferably write. 
IBM disks. 

MS-DOS is clever enough to 
be able 10 automat ically recog· 
nise and adjust 1od ifferent disk 
forma1s so this isn't hard to 
ach ieve . Man y MS-DOS 
machines can easi ly swop disks 
with eac h 01her. 

No1able exceptions are the 
Sirius with its variab le speed 
disk drives. and the Dot and 
Samurai. both of which got the 
diameter of 1he disks wrong. 

There ' s one other major 
point of compat ibility. The 
IBM has fi'"e slo1s in10 which 
you can 1hrow all sorts or add· 
ons. including, in the IBM's 
case. minor th ings like mem· 
ory. inte rfaces and 1he graphics 
adaptor, 

A real IBM lookali ke should 
have IBM slots . to take the 
growing range of won derful 
plug -ins. You'll find some port -

P(:)',j \1 AYIJ.IYK3 



ablcs don·t ha,c them because 
they are so big that the compu· 
terscome out looking like I BMs 
wi1h handles on. 

Then there's a question of 
looks. 

Some compatibles don ·1 loo k 
like the IB M. some incompati· 
bles do! The only thing wonh 
looking for1s 1ha1 the kc)lboard 
could be an identical layoul to 
the PCs. This helps if you're 
'A"Orking wi1h IBM specific 
documentat ion as the ke)'S arc 
where 1hcy arc supposed to be. 

It also has the disadvantage 
that mos1 of the PC lookalike 
ke)·boardsarc nasty things from 
the same manufacturer. It's the 
son or keyboard )·ou 'd expect 
on a business computer from 
Sinclair Research. 

Which brings us back to the 
Flight Simulator. Because it's 
on an IBM disk. and rel ies 
closely on IBM hardware. it isa 
reasonable. if hap hazard. test 
or IBM compatibility. You try 
flying on a keyboard that isn't 
PC layout! 

No PEEKing 
at Lynx screen 

QI ha ,e rtt ently pur chased a 
L) nX computer and . al· 

thou gh I am n ry pleased wilh 
It , I Yiould likt to knoM' more 
abo ut its PEEKs and POKEs. 
Ca n )OU tell me hOM' lo PEEK 
the scrtt n so that I can see if 
tht>re"sa panicul arc har acterin 
a cert ain position ? 

Are there an) books planned 
a bout the L) nx a nd Mhcn y.iJI 
th ty be n ailabl e? 
Nti/Dal'its. 
Ca,mock Staffs. 

Alt isn't possible to dir ec tly 
PEEK a character back 

from the screen in the same way 
you can a Vic or ZXSI. Firslly. 
lhe Lynx's display memory is 
separate from the user RAM 
and isn't accessib le unless )·ou 
personally bank-switch 11 into 
memory. Secondly. the mem­
ory conlains the patterns of the 
charac1ers. not their ASCII 
codes. So a routine to look for 
characters would ha, ·e to switch 
1he memory in. PEEK back the 
pattern and compare ii with 
I hose in the character set. 

You·r e miking about a fairly 
complex and slow piece of 
machine code and it gets C\Cn 
more complicated if you 1ry 10 
read characlers that aren't on 
the normal 40x24 cells. 

So you\,e got to find another 
way of doing 11. The best is to 
keep )Our own screen map. 

P( ... \IAYl).19!0 
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which tells your program which 
screen codes went where. 
When the information becomes 
available. it should be possible 
to build this in10 the character 
out routines so that it is transpa­
rent to the program. 

As for Lynx books. there are 
Jots being planned. But 'p lan­
ned' is very much the word. 
Gra nada has managed to get 
The Lynx and How to Get the 
Mosrfrom It by Ian Sinclair out 
firs 1. 

Watch the Readout pages for 
more. 

The publication that is >worth 
waiting for 1s the Camputers 
Newsletter. This hasgol all the 
technical informat ion rou're 
likely 10 need for such jobs as 
bank swi1ching and so on. If 
you 've senl )Our guarantee 
card back. you should be get· 
ting your copy ,·cry soon. 

Communication 
breakdown 

QI have ju st pur chastd an 
Ori e I a nd ha, ·e btt n looking 

for son ware for it. A friend said 
th at you can uw some BBC 
micro softy.are on it. Is thi s 
tru e? 

Do you know Yiha l hap pcrn=d 
to the fr ee Fon h ta pes Orie Yias 
gh-lng awa y! 
M Mcl.Sa, 
NewSomhga1e. London. 

A~°n':s c~~·t :nsc Jr?c~ Yi!; 
friend may ha ... ·e made the 
mistake because the Orie uses 
the same microprocessor as the 
BBC(1he6502) and because the 
Basics arc similar. But BBC 
Basic has a whole pile of new 
commands O\er the normal SK 
Microsoft Basic used on the 
Orie. 

So. while it mighl be easy to 
convert an Orie program to run 
on the BBC. 11 "·ould be 
something of a job 10 go the 
01herway. 

There is a rumour 1ha1 Orie 
will be producing a BBC-hke 
Basic for the Orie in the future. 
But if. and when. that happens. 
it's still not going to load and run 
BBC Basic programs without 
some conversion. So for Orie 
software. you are just going 10 
have to wait. 

Orie Forth is available. Mail 
order customers who ordered 
48K machines will recei,·e ii 
free. Those 'who ordered J6K 
a nd got 48K (e"·er)body who 
ordered 16K)willnotgetil. The 
Forth works only on the 48K 
machine. 

If you bough1yourOricfrom 
a deale r . you should find he has 
the Forth tapes in stock at £15 
each. 

In a spin 
on BBC disks 

QI am lhlnklngabo ul bu}ing a 
BBC model 8 bul I am a bit 

conrused abou t the disk drh ·es. 
Could I buy one disk dr h e and 
lhen upgr ade 10 l" O drh es 
laler? Or do I ha, ·e to buy 
anolh er ty.·o dri ns? 
DSillt1. 
Camberley, Surrey 

A;. ta1~;i ~:rn~~~"~n :~~~: 
40-track drive or a dual SO-track 
drive . 

If )'OU wan! two 40 track 
drives. you can buy a second but 
you·u need an extra cable from 
your dealer in order lo gel them 
bo1h into the same socket. 

Given this. and the massive 
range of independ e nt drives, 
)'Ou can cook upanyconfigura· 
lion )'OU wan!. 

You shou ldn't need to worry 
about upgrading. Jus1 make 
sure that you buy "hat you need 
now plus a lin le bit extra 'when 
you first ge1 the system. Re· 
member 1ha1 low capacity. sing· 
le disk drives arc painful! 

Copying is a necessary hassle 
so if you ha,e a serious applica· 
lion, )Ou should consider gel· 
ting 1wo drh ·es right from the 
Star!. 

Fiddling 
with files 

QI ha, ·e hea rd the terms 
•ser ial' and 'r and om aC<'t':U' 

whe n ta lking a bout disk files. 
Can ) OU expla in the difrerencc 
and say when t hey are- used ? 
Robbie P11difer. 
Lll'erpool 

II Ifs a question of how 1hc 
Mfi les are organised and 
accessed . Both systems use 1he 
same basic structure; the file is 
di,·ided into records and fields. 
So in an address file. each entry 
wou ld be a record and within 
each record there would be a 
name field and an address 
field. 

With a serial file. the in· 
formation is stored as one Jong 
stream with no wasted space or 
gaps. 

It may be physically split up 
on a disk but ifs logically jus1 
one solid lump. When you read 
and wr ite a seria l file, you can't 
jump about within it. If you 

wan! to read in the twentieth 
record, )'Ou must read through 
the first 19 to get there. 

So serial files arc slow and 
awkward- if you want 10 alter 
a record, usually the whole file 
has to be rewritten - but they 
don't was1e any space. With a 
tape -base d S)0Stem such as 
ordinary cassettes you"re stuck 
with serial files. 

In contrast. in a random file 
every record is padded out. so 
that it is the same leng1h. If you 
want the twentielh record you 
can say so and the disk operal· 
ing system can figure out where 
i1 is and ge1 it for you. You can 
access the records dir ectly. in 
any order you like. 

So random files "Ork only 
w11h med ia where you hop 
about from place to place. such 
as disk drwes. The y are much 
fas1er than serial files but the)I 
do was1e space in that every 
record has 10 be padded 10 the 
same leng1h. 

If you want a c lassic example 
of the differences in access t ime 
between the two. comp;ue 
looking for a particular song on 
a cassene (ser ial) and on a 
record (ran dom access) . On the 
record. you can just lift the 
needle and drop ii down where 
you like. 

On a small micro . )'OU are 
usually s1uck with serial files. 
though if they are small enough 
to read into RAM. you can 
simulate a random file. 

Just put the data in a two 
dimensional array. where the ' 
first subscript picks the record 
number and the second is the 
field number , This is usua lly the 
most convenient "ay of 
look ing after a darn file from a 
Basic program . 

Going back 1oa little more of 
the computer science. there are 
guidelines for choosing be· 
1ween the two systems. Ran· 
dom files are su ited to applica­
tions where only a few se lect 
records will be looked at. If 
you're talking about a mem· 
bcrship list. then you are going 
to update just a few subsc.rip­
lion.s e\'ery day. 

Seria l files arc used when 
most of the records are going 10 
get upda1ed. If you have a 
mailing list. chances are you'll 
print 1he whole th ing out 
v. henevcr )'OU use it. 

Once you get into file hand· 
ling. you"II discover 1hat these 
arc just t he firsl two and most 
obvious techniques. There are 
lots of in-between and im­
proved systems that can work 
on even a humble cassette 
micro with 48K RAM . 

" 



Extra 
Memory 

FREE RAM DISC SOFTWARE WITH ALL SIRIUS AND 
IBM 384K AND 512K BOARDS. 

Sirius 
+ Victor 9000 
128k 
256k 
384k 
512k 

Apple II 
16k 
64k 
128k 
256k 

From Britain's 
premier manufacturer 
of micro computer 
memory boards 

Apple lle 
80 column card 
+ 
80 column card 
with64kRAM 
UPGRADEABLE BO COLUMN CARD 

IBM Pc 
ALL BOARDS UPGRADEABLE TO 512K 

64k 
128k 
192k 
256k 
384k 
512k 
For furthe r inform ation 
please con tact Deb bie : 

Inte lligence Research Lim ite d 
Nelson House, 271 Kingston Road 
London SW19 3NW 
Telephone 01-5433711 
Telex CALLING 444423 
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If }ou·,e go1 somcihing lo cr014' 
a bout ... a bit of magic that' ll 
make the 140rld a btlttr pla« 
for micro u.sers. lhen ~nd it lo 
PCN Mk rowa, ·ts--our rt"gular 
rt:aders' hint s and tips page. 
We"II pay } OU £5 If 14t print it. 
We ' ll paJ ) OU C\en mort if)our 
litllc gem gets our , o te as 
mit'T014a,eotlhP monlh. Think 
on . .. and "'rite 10 Micro · 
w1n·es, PCN, 62 Oxford Strttl, 
London WIA 2HG. 

Lisp lists 
unlocked 
An ordinary printout of a piece 
of Lisp is fairly incomprchcn,i­
hlc due lo the large number or 
brackets invohed. In order to 
O\'ercome this problem. 1he 
BBC computer Lisp in1crprc1er 
uses 1he function Sprinl. which 
when applied 10 a lisl prims ii 
out with mde nlalions lo high­
light its logical ~tructurc. In 
practice thi s i!, quite good but 
occasionally one is still left 
running a finger up the screen 10 
see "'hich bracket belongs 
und erneath v.hich bracket. 

A betle r scheme is to use 
Tele1ex1 mode to print each 
inden1a11on in a d1fferen1 col· 
our. To do this all 1h.i1 is 
neCCS!k'lr)' 1s to rede fine the 
function XTAB as follo"'s: 

(DE FUN XTAB (S) 
(PR INTC) 
(PRINC(CIIARACTER 

(PLUS 129 (REMAIN · 
DER (OUOTIE TS 3)7)))) 
(LOOP (UNTIL (MIN USP 

(SETOS 
(DIFFE RENCES i)))) 

(P RINC BLANK ))) 
If it is desired to reta in the 
ord inary function of XTAB. 
then the abo , e m;t) be defined 
as ano ther function - ZTA B, 
say-and the ca ll of XTAB in 
SPRINT can be changed to a 
call of 1his new function. 
DJ PtfUng. 
Blod,pool, La,rn. 

Flash varied 
on your VDU 
Thi s ma )' seem like )Cl ano ther 
method of turning the BBC's 
cursor off. but it\ bug free. is 
used extensi \ ely by Acornsofl. 
and "orks on all the operating 
system s (0.1. 1.0. 1.1 and 1.2) . 
T,y VDU 23: 10.32:0:0:0: 

You can rei,tore the cur ..or 
and , ·ar) ia nash ra1e wi1h 1h1s 

P("\ ,\UYl\1 9XJ 

.is well. Cha nge the 32 to 103 to 
restore the cur.or in MODEsO 
to 6. and change it 10 114 for 
1\·100E 7. Subtrnct 96 from 
these values and the curl>Or 
stops flashing. Subtract 32 from 
the values and )OU get a fai,ter 
fla.sh. 

Using thi s and VD U 
23: 11.X:O:O:O: you can crea 1e 
just abo ut any 1ypc or cursor 
you want . X should be <• 7 in 
MODE0.1.2.-1.5. <•9in3and 
6. and< • 19 in MOO E 7. 

You can get a few extr:1 
coloun. by usmg ou t of range 
GCO L stat emcn1s. that i-. 
GCOL X .1 with X>J. Most or 
1hese produce odd ,ertica \ 
stripe!>. bu1 ,ome produce new 
colours depending on 1\·IOS 
, crsion. MOD E. an} VDU 19 
l,tatemcnts and the i,ccond pa· 
rameter of GCOL. 

E'<perimenl wi1h 1he follo"' ­
ing program: 

IOMODE2 
20 FOR X•3 TO 255 
30GC OLX.1 
40 MOVE0.1279 :MOVE 

1279.1023:PLOT 85.0.0 
50P RINTX 
60 REPEAT UNTIL GET •3 
70CLS 
BONEXTX 

If you'\'e got the 1.2 MOS. 
) 'OU nught he m1ere.stt:d in 
GCOL 108.1 (pale green). 
GCOL 231.1 (deep pm l) and 
GCOL 146. 1 (pale )ellow). 
A \VJ Timme. 
H111hlersfield, Yorks. 

Atom listings 
safeguarded 
l'\' e dis.covered a simple v.3)' 
10 protect Atom lis tin gs. It 
imol\es a careful!) prepared 
REM Slatcment ai, the fir,1 hne 
of a program. T)pc a hnc 
number. then REM. ow hold 
down the CT R L l e) a nd press 
L·U·C. Pre,s RET U RN :tnd 
the screen goes 1otally blank. 
You can recO\·er the program 
by pressing BREAK and en ter­
ing OLD . 

This routine 14orks as long as 
the line isn·1 deleted. So pick an 
odd line num ber such a.s 67 for 
the REM . 
P«11IR"lph1. 
Mos1011. 

Orie gets on 
the right lines 
Page -'3 of the Orie manual 
contams a short program IO 

demons1ra1e the One. Aft er :1 
provisional manual. ;1 full ,er· 
:sion, an err ata and a final 

manual ha\e been produced. 
it'll still a ~hon program. About 
thr ee Jines~hort. It should read: 
5 111RES 

10 FOR N•O TO 199 
15 FOR Z•O TO 239 STEP 6 
20 X• RND(1)'8.16 
25 CU RSET Z.N J 
30F ILL 1.1.X 
35 NEX T Z 
40 NEXT N 
You'll abo find 1ha1 CSA YE 
··PICNAME... A#AlXX.l. 
E*BFEO "' ill :-.:tH! )Our high 
resolu11on pictures. 
ME/Iii , 
Smto n P,u/.., /full . 

The big bang 
in Tandy colour 
I have found an effccti\e techni­
que for doing explo,ion.s on a 
Tand y Colour Compulcr and 
prob:1bly the Dragun a, ""ell. 
T a ke the obJect 10 be e '<iploded 
in a GET-PUT rectangle. 

PUT lhe oh1cet hack ,n the 
~ame place bu1 ;iller the ,h;1pe 
of the rectang le. Th,.., "' ill 
destroy the 1nforma1ion "'hen it 
is redrawn . Repeat 1hc pr(l('ci,· 
-.cs -.C\ernl lime:-. for a real!) 
good exp los ion. 
Nat/um Cox. 
Wa1-tall, Wt'Sf Mullumk 

Get to the bottom 
of your Spectrum 
It isn't u)ually possib le 10 pri nt 
at 1hc bouom of the Spcc 1rum 
screen on the lines resened for 
its reports . Tr): 
JOPOKE 23659.I: 

POKE 23689.2 
20 PRINT AT22. 0: ··zx 

SPECrRUM COM· 
PITTER"" 
30 POK E 23659.2 
40 PAUSEO 

The PA USE tl>Only the re 10 
stop the me:-.sage being O\er· 
wriuen by a repori. You don't 
need 1t in an actual program. 
An e,en shoru:r way 1s JUSI 10 
PRINT# O:··zx SPECTRUM 
COMPUTER"". 
G flu ghn 
7'ywyn. G11J11nld. 

Detennined degrees 
for the Ace 
The Ace ma nual guc.s hsling~ 
for 1rig "'ordsi,u cha~ SIN. COS 
and TA N. Du1 these "-Ork tn 

radians. Tocon\'ert to degree~. 
define a word : 
: DEG 57.2958 FI: 

So to find 1he sine of 25 
degrcc!,,entcr2 5. DEG SIN F. 

You can tran!,fcr mosl "'ord s 

that appear in Basic to Forth 
simply by figur ing out "hat they 
do. For e'<iample. )OU could 
have: NOTO = : 

A couple of other 11ps - to 
clear the Ace mcmor}. emcr O 
CALL. Don't waste time typing 
O VAR IABLE nameO VAR I­
ABLEanother name and soon . 
Jusl define VY as VV O 
VARIABLC and u.se VY 
name VY ano1her name. 
RalphLort'IIZ , 
Solih11JI, M i,lla,u/J. 

Co-ordinates 
made absolute 
Spcclrum user, ~h o v.i)h lhcy 
could u.sc ab..olu1c scree n c:o­
ordmates rather than the rela· 
li\'e x.yco-ordinale:-., rou ld try: 
O RA W xcord·PEEK 23677. 
yro,d·PEEK 23678 

If )OU ure go ing IO uo;c this 
regularly. )OU could ha,e a line 
LET A•23677: LETB •23678. 
Al1erM t1\'cly )Ou could define 
a funclion. DEF FN'<(a)•a­
PEEK 23677 and DEF 
FN)(a) • a-PEEK 23678. a nd 
then use: DRAW F'N'<(xcord). 
FN)() 'COrd). 
D(l\ufT011ping. 
Pt'nhow. Gwt'm. 

De-screen 
the Dragon 
If) ou ·re lr) ing 10 handle ;1101 of 
data on a Drag on. then )Ou' ll 
need a.s muc-h memory a ... po:-.si­
ble. T)'ping PCLEARI frees up 
lo lh ree high resolu1ion 
screens. bu t )OU\e still got one 
left . To ui,e that. )·ou "'ould 
expccl to be ;,1ble to l)'pe 

PCLEARO . Bu1 this produces 
an error message. You can get 
rid of that Jasl scree n by 
POKEing 31.0. After this. 
printing MEM ghe~ you 32551 
... "'ithin 217 bylel> of the 
magica l 32K. 
Pl'ft'rW,-JJJ, 
Lcmdo, 1 W/0. 

The case in 
question for BBC 
Ifs a bit fiddl)' t)·ping in BB C 
programs in a mixture of capit· 
alsand lowcrcai,e. If you put the 
caps lock on, then typing a le Iler 
key producei, a capital. If you 
ho ld the shif1 do"'n and l) 'JJ'C a 
letter. you also gel a cap ital. 
Now l)'pe shift and caps lock. 
Typ ing a leuer s1ill prod u«s .i 
capital. Bui typing sh ift and a 
leuer produces lo"er case . 
Dl'almer, 
Jslewortlt,Mfrldx . 
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Do you know how to spell proper? Barry Miles shreds the word and tests spelling checkers. 

A spell with your 
word processor 
I 

r you were asked to buy a spell ing 
checker to go with your word processor. 
you'd probably feel a little insulted. 

After all. you know how to spell- don' t 
you? 

You probabably dont spcl as "ell as yu 
1himk. And errors can easily creep into 
even the best writer's copy. But with 
modern wordproccssing packages and 
spelling chec kers. those problems can 
largely be chm inatcd. 

The ability to cor rect )OUr typing before 
printout isa real bcnefit(l imi1ed b) the fact 
that certain spelling mistakes are hard to 
see on the screen . but blatant ly obvious on 
paper). Which brings us 1rf the spelling 
check.er: a nice complement 10 print-out 
proofing. 

Jn the same way )OU might 1hink 
someone ill-educated if they spea k poorly. 
you might find this article less cred ible if 
you see spelling mistakes in ii. 

Software packages that sol"c this prob­
lem for you go beyo nd the traditional 
ma1hema1ical applications of co mput eh 
and perform comple x c haract er manipula· 
tion and comparison to make sure) ou spell 
well . The spelling checker putsadictionary 
in the comput er's memory when )OU load 
it. 

Most spellingchcck.ers have dictionaries 
which can be tailored 10 fit the needs to the 
writer. so that 1f )'OU'rc writing abo ut 
mental health serv ices )OU don't ha, ·e 10 
consta ntly remember ho" to spell 
·psychiatrist' 

I IST 

It' s a well-e~tabhshed principle in crea· 
tive writing that the quality of ideas and 
expression is enhanced if you 're unenc um· 
bered by the deiail s of spelling and 
putlCtuation. Wilh a spelling check.er. )OU 
h;wc new power to pul 1hat idea into 
practice. 

On my Co mmodore 64 I use the tl50 
Superspell program . When writing on the 
64. my fingers mo, e as fas1 as possib le (and 
as fast as the muse suppl ies the ideas). 
paying no auen tion 10 "'hat comes up on 
the screen . rm not a touch typist . so I ha\e 
to look at the keyboard all the time . 

When the file is safely saved o n the disk., 
1hesecondpartoftheoperationcomesin1 0 
play: I run the spell ing checker . The 
program ·s menu gives me a chance to select 
a linefeed - \Cry handy for those printers 
set to pro"ide no automa tic linefeed "hen 
the host computer se nds out a carriage 
return. When that's done I select from a 
range of opt ions . My most hkel) choice is 
10 check a file or check a s1a11stical 
prinrout. 

Th e other cho ice is e, en more sensation­
al. The file is exam ined and the number of 
words, sentences and paragraphs counted. 
Those sta tistics are then printed on the 
screen and can later be fed to the printer. 
And those s1a11stics are of more than 
pas.sing mteresl. 

Considerabl e research has gone into 
impr oving the readability of writt en En­
glish a nd Yarious indices have been 
concocted 10 calculate this. One of 1hose is 

1(1 PRINT "WHAr JS VUUR SF'E l I ING 01 ELEPHANT'""'" 
:'U INPUT fl'l 

called the fog index. The highl the 
number of 1he index . 1hemore difficult it 1s 
to study the subject matter . You will 
probably agree that long " ·ords arc 
genera lly moredifficu h to under~tand than 
short ones- and long sentences harder 10 
read than their briefer counterparts. In a 
lo ngsen1ence. )OU mu~tcarrymore in}our 
mind until the end of the sentence. The 
average person can consider only SC\ien 
pieccso fin forma1ion at once. so the re .... cr 
the ideas 1n a sentence . the better. The fog 
index measures the cx1en1 to which )·Ou arc 
be ing long-winded and hard to understand 
by looking at the length of sentences and 
words. , 

In addition to assessing long-v.inded­
nes.s. the spelhng checker can also count 
the number of 1imesagwen .,.,ord occurs in 
your text. Then. armed with )'Our The· 
saurus. you can proceed to put some 
variety into your normally bland prose. 

The next stage is to ed it the file. Thi s is 
the best bit of all: the machi ne loads the 
file. a screenful at a time, and highlights 
eachofthcwo rds itdocsn·t recog nise. The 
number of words )'Our program will 
recognise is determ ined by 1he breadth of 
its dictionary. The program I use is 
well-provided for: offeri ng Brilish. Amer­
ican or comb ined dictionaries. each about 
30,000words long. although some spelling 
checkers can have dictionaries as small as 
3.000. 

But the more you use the spelling 
checker, the more you can add 10 i1s 

?,11 Ir A1' "ELE.PHANT" [HH~ l'H11H "N I !. YUU'f-<E: WH••W," [L',~ F'RIUl "ffS . THAT'S RI 

22 

GH T":CN O 
',3 bOTU IV 

They say elephants ne, er forget people 
who hurt 1hcm. 

And what worse injury could )'OU 
inflict on the burdensome beas t of 
Burma than to spell its name wrong? 
This program will bot her you for 1he 
correct spelling of 'ELEPI IANT until 
you get 11 righ1. 

But we didn't bring )'Ou all 1he way 
down 1his page to te ll you how 10 spell 
elephant. This program illustrates the 
bask principle behind spelling checke rs 
- a process known as string compari­
son - and ho" it can be applied. 

The first line of the program is mere ly 

a PRINT statement asking you for a 
spelling. In a real spe lling checke r 
program. the machine would automali· 
cally ask the qucs1ion for e"ery word 
the text. and in a simple spcllingchecker 
ii would ask you which word in the 1ext 
you" ant to check. The second method. 
howe,·e r. is usually more closely tied 10 
a Search and Repl ace opera tion for 
"' Ord-process ing. 

Line 20si mply asks for the characler 
siring. in this case your spelling of 
elephant. 

Line JO is v.herc all the business is 
done. The firSI IF . . TIIEN clause 

de1crm I ncs 'hhcthe r or not your spel I ing 
is correct - and then prints 'NO . 
YOU'RE WRONG' if the spelli ng ,s 
incorrect. lflhe spell ing is r ight, then it 
pr ints ·YES. TIIATS RIGHT and 
ends the program. 

Line 33 is a simple Goto s1a1emcnl 
that begin<; 1h~ rrogram all O\'er aga in if 
your ami"c r "a s wrong. 

A simpler way 10 get the program 
to end one line sooner might be 
eliminating Line 33 and print 'NO. 
THE WORD IS SPELLED . 
ELEPHANT' inste,td of 'NO . 
YO U' RE WR ONG' and asking again. 

PC1' MAY IJ.IVIIJ 



Spell around 
the clock 
Proof-reading can be a mind-numbing 
task. It consists largely of going O\'Cr and 
over the same block of text looking for 

0 

dictionary. Of course. when you add words 
to the dictionary make sure 1hey're 
correctly spelled. 

Supcrspell goes one fur1her because you 
can select from a variety of dictionaries. 
and may even have a number of disks with 
differen1 dictionaries on each. For in1o1-
ancc. becau!,C spelling chec king takes 
longer lhc longer your dictionary is. you 
may find it wor1hwhile to keep a :-.mall 
subsel of words in a shon dictionary for 
specia l purposes. 

One important fea1ure is 10 exam ine 
how you will go aboul adding word1, to your 
dic1ionary. If )'Ou can add and delete a1 
will.1his is most flexible. llowever. once 
you have do ne this. you cannot be quite 
sure whether }OUr dictionary oonw.in1o 
errors. 

I prefer the approach 'A,'hich mainlaini,, a 
separate user dictionary. which can be 
printed out a nd carefully checked for 
accuracy before merging it inlo the total 
dic1ionary. 

Anyway. 1he edi1ing or the file is a 
gratifying experience. You simplysi1 there 
and hit a key. and 1he curso r highlights the 

l'(l'\1,\"l'B . IW..l 

mistake~. Bui it JUSt so happens that 
computers are perfec1lysui1ed for1ha1 sort 
of work. 

The PCN spelling checker in this 
diagram ticks off the seconds. doing all the 
tedious work for )"OU in the manner and 
order described in the h~xt belov.. 

All spelling checkers ""ork slightly 
differently - and 1he less expensive ones 

offending word in rc\erse field. You can 
1hcn decide whether to accept 1he 11pclling. 
and la1er add it 10 your dictionary. You 
may also accept the spelling. but decide no1 
to add it 10 1hc dictionary. perhaps because 
you arc not likely 10 u~ the word again. For 
example. ii might be a proper name. 

You may also edi1 the "ord . The 
program I use ha1o all 1hese facih1ie1,. 
Unfortunately. )OU can only ed it within 1hc 
'A,'Ordi1sclf. and a1eachendofit. Therefore 
if you happen lospo l the sari of error which 
the program cannot. fo r example 
.. whether" spelt "'A,cather". or a piece o( 
bad grammar. )'OU must get oul )Our "ord 
processor again. I lowever. the speed with 
which the cursor jumps au1oma1ically from 
word 10 word is a pleasure. and the editing 
of the file is a brief and pleas.ant task. 
Superspell takes 1he w1.se precau1ion of 
copying }Our file under another name. 
before re-s<wing the new version under i1.s 
original name. 

II will the n add the new \loOrds 10 }Our 
user dictionary. 

You may choose ne,..er to merge your 
own dictionary in10 the main Slore. This 

usually don 't carry ou t all the tasks 
described here - but the diagram should 
give a general idea of what you can expect 
from such a packag e. The segmentations 
are not real·timc reprcsen1a1ions of how 
long each of these steps take: if the) 1,1,cre. 
the typing of )·ourong 1nal documcn1 would 
take up so much room you would hardly 
not ice 1he other steps . 

TlteR the t,ptffiftc checMf '9-tCHI 
forllllstHel lll lllecomdkNl1.A 
pod cltecur MOUW Mio lt.n"e 
ladlliHtoauaeiUleralorany,art ... ,.tN~"--
wonlt-M tit.at lf)'Oll 'rt prontlo • 
WMtfMwonl'lfMl'lnMMtideabout 
,eo,e • .,.. •• computers, tile 
.,....ci..c1ier•• i11tlipttlle 
word ...... - flltll"I • al Hie 
lmfe¥antunofl. 

A pod .... check«sllould also 
11ne IKIIUn to 6o word counts, 
,ar acra,lllcounlsaNsent tt1Ct1 _ .... 

"ill cost you a ome penalty. bul there is an 
alterna1i,e. You may duplicate thed1c1ion­
ary disk. so that you can a lways go back to ii 
if you need to delete a \\.Ord which turns out 
10 have crepl into your user dictionary 
un·noticed. and has lherefore been irre­
vocab ly added to the main dictionary . 

The time taken 10 check a document is 
brief indeed. and the effect on your 
workload is drama1ic. The 1edious bit is 
1ha1 the disk is pro1ec1ed. so you must take 
it m and out as you load up 1he program. 
and put in the dictionary! But 1h1s1s a small 
price topa)'. 

Future developments would include the 
widespread a\ailability or spe lling check­
ers from within the word processor itself. 
so that you do nol need to close down the 
"ord processor in order to check your 
typing . 

Some re~arch has been done into 
allowing the machine to suggest bener 
phra1>Cs for you. but 1his is in its ear ly 
s1agcs. and the results arc a liule bizarre 
some1imes . 

Cr eati\ ·e wntmg1s will in 1he hands of us 
humans. al leas! for a while. 
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Paul Beverley shows you how to increase the number of programmed function keys on your BBC. 

Fully functional 
~

e BBC micro·) ten programmable 
unction keys are one of the mo,1 
1trac1he feature'> of the m:1l·hine. 

They c:m be made to produce any output 
you v.ant them to. and are therefore a 
considerable aid to programming. 

But if you use the funclion keys 10 the 
full. )Ou soon find th:n life would be C\'en 
easier if you had more. 

And 11 )OU\ e gone O\"er 10 a disk system. 
and \\an! to use things like • IN FO. 
* ACCESS and • COPY a) "'ell as LIST. 
RUN e1c. you'll certainly want more 1han 
ten. 

Don't panic! With a disk llo)llotem 11\ easy 
10 ha,e !,C\'eral le"cb of programming of 
the function keys.and co change from le\el 
to le,el v.'ilh only three key-s1rokes. In 
order 10 undcThland how this is poslloible. 
we need to look firsi at how the func1ion 
keys are aClually programmed . ..ccond 
at the way 1hc disk !,)'!,!Cm works. and then 
put lhe lwo ideas toge1her to see how 10 
make up a compre hen si\'e sec of function 
ke)S. 

Storing functions 
When )OU program function ke}'l> using the 
•K EY command. the text )OU program 
1hcm with il, )otored 111 cerrn.in memory 

,, 

locations v,,ithin the compu ter. There ;ire 
256bytes-from BOOtoBFF-which are 
resen.ed for this. Toa\01d typing 111 r,11 thc 
* KEY f unc1ion'-1n immcdi.ile mo<lec, cry 
11me }'OU want 10 program your keyllo. )Ou 
can write a program in Da~ic .... h1ch )'Ouc:in 
LOAD into 1hc computer ;md RUN to 
progra m the ke)l>. 

Placing problems 
Bui 1f)Ou do 1h1'>"" hen you a lready h:l\e a 
program in 1he compute r . )OU v,,ill o,cr­
v.rite the original program w11h your kc) 
program. You could pu1 the kc) pro gram 
i,omcv. here cl'>C m memory by pkl) ing 
about "ith the .,.alue of PAGE. but that 
"'ould be ex1rcme ly tc!d1ou). 

A bc11crwlu11on 1'> IO SA VE the !,CCI ion 
of memory v.1th 1hc progr;unmcd kc) 
informa1ion in it using 1he • SAVE 
command. and 1hcn ) 'OU c.tn * LOAD that 
1nformrit1on back mto the relcHml mcm· 
ory location. Bui CH'n 1hil> is a litt le 
cumberwme. 

Fortunately. ther e Jl,:tnCa\icrway 1f )OU 
.ire u~mg a disk S)~tem. If )OU ul,e a 
command like • FRED on a dis k l,)')tem, 
the operat ing ,y,tcm look, through all the 
sidc wa) S RO~h for a file by 1he name of 
FRED. If it ca n't find one, 11 goes to the 
disk file S}llotem and look\ there for a file of 
that nam e 

If 11 find'> one then 11 v.ill LOAD and 
RUN 11. but it has to be a machine code 
program. and not a Ba)ic program .So the 
idea lllo 10 turn your function kc) mforma· 
tion into a machine code program ,....hich 
can then be called by, sa}. • J <return>. if' 
Just three kcy),tro kc\. 

When you crca1e ;1 machine cod e file on 
disk (or tape for that maner) you '>-'"lY 
someth ing hl.e • SAVE -F RED .. 3(XX) 

35FA 3210. Wh;11 1h1s doe), is$;\ VE 1he 
contents of memory locations 3(XX) to 
35FA . and specify 1ha1 "hen this 1~ later 
LOADed and RUN.1 hc execut1onaddrc)S 
i\ actu;dly 3210 (he~). What v.e do 
therefore illo 10 create a machine code 
program ju!,I at the end of the mem ory u"°d 
for s1oring the programmed kc)i:., In fact 
the progrnm has one Mngle in'>truc1ion -
RTS (relurn from subrouti ne) "h ich illo the 
eq ui\'alen1ofENOin B:bic(hne, 120.130. 
for example). 

Solved 

The only 01hcr 1h1ng 10 do ... to pu1 the 
disk )ou·re go ing 10 u!>C mto the dme and 
RUN the program. J. Kand L will appc:,r 
101hc d1'>k and can be called v. hen needed. 
I( )OU have on l) a i.ingle drwe then 
naturally you will hme 10 put thc..c rile, 
onto all the disk , you are likely 10 \\;mt to 
use 1hc m v.ith. Thi!!. I \ a b1tofa nuisance 111 
one way. as the BBCd1'>k !,)'l\!Cm 1'>hm1tcd 
10 only 31 file), per .. ide an)1A;1y. and tht'> 
further reduce\ the numbc ro ffiles left for 
ocher progrnm'>. 

But if )OU ha\e a dual disk dmc life I\ 

H:r y much ca\ier. In the second dme )OU 

can put a ·ut1h11c!I· d1'>J.. containing things 
like FORM.W. FORM80 and VERIFY­
th1'> disk can al'lo0conta1n all thc'>e function 
key program, . All )OU ha\C 1odois. IA hen 
you !>"-itch the computer on. t)pe 111 

• LJB :l <ret urn>. which define), dri\ ·e I 
a .. the ·librar) ·. ie the dri\'e !he operating 
'>yi:.tcm goe\ to "'hen 11 gets an unrecog ; 
nised command line hkc • J. 

You'll no11cc that the break key 
(KCYIO) l'>al-.o programmed. and among 
01her lhing'> IHh • LIB: I . Thi\ mean, that 
unle!,S )OU do a hard rc--ct (CTRL bre:1k). 
you\\ 111 onlye\er ha\"e to l)pe thi'> in "'hen 
you aC1u::1lly :,,\.\1tch the compuler on. 

Suggestions 
Finall) a word of explanation about one or 
two of 1he strange \\ay), in y,h1ch I ha,e 
programmed my o"'n function key),. The 
second l"-O sets of fune1ion key), arc foirly 
)lr:ugh1forward todo v, ith the disk utiliti e),. 
One v,,orch men1ioning i'> at line 250 and i'> 
a single ke) \en,ion of lisl ing a prog ram 
01110 r1 pnn1er. It conw,ts of sv,,11chmg off 
the p::1ged mode u,mg CTRL 0 . !hen 
LISTO 710 gi\e a lis1ing v,,i1h indenta1 ions 
to show the )lrUcture of the program. then 
LIST. )Witch on 1he printer (CTRL B). 
1hcn finally )"-Itch the printer off (CT Rt 
C). 

The fih1se1offunc1ion kc) ·sin hncs 1010 
I00:.1rc lhconc'> I u<.e v,,h1lc I amdc,clopmg 
Ba~ie progrnm'>. M0!.1 arc ob, iou~. cxccp1 
forl incs60and70. The ideaof1hesc i) 1h:1t. 
if like me }OU arc a hulc nen·ou), about 
lo),111g your program. then )OU can keep 
SA VEingthe latest \Cr,;ion byprcssingkey 
6. 

What you do is to specify. by u~ing 
funccion J..cy 5. "hat the name of lhc 
program shou ld be. and 1hcn key 6 pnnb 
the current file name on the screen. You 
c;m therefore check that it reall) is lhe 
name you want 10 U\C before you pres,; the 
RETURN key. and aciuall) SAVE 1hc 
program onto the di~k . 

With a hulc thought. 11 l>ho uld be 
IX)SSible 10 produce a number of other 
roul inc)o, lailoring them IO}ourov. n need\. 
Thll~. of cour!,C. I!, 1hc bcau1y of function 
keys. 

l'(t,. \1AYl.l .lW-:J 



FOR BBC MICROCOMPUTER 
Software 
FORTH ROM anddcx:umentat ion ........... £34. 72 + VAT 
Manual(fornewcome rs toFORTH ) ........... £6.75 

Hardware and Accessories 
TORCH drives and operating system £780.00+ VAT 
Printers. drivesetc .. .. ............. Please 'phoneforquo te 

FOR EPSON HX20 
Software 
FORTH ROM + documen tat ion ..... ..... .... £:34. 72 + VAT 
(Ma nual available shortly) 

Hardware and Accessories 
EXPANSION UNIT. VDU Interlace etc 

..................................... P1ease'phoneforquote 

COMING SOON FOR BBC MICRO 
FORTH FLOATING POINT EXTENSION (ROM ) 

COMPU TER AIDED LEA RNING PACKAGE 

OTHER MAC HINE S: 
Dragon 32. Colour Genie . Apple . SWTPc 

H.C.C.S. Associates 
533 Durham Road , Low Fell 

Gateshead , Tyne and Wear NE9 SEY 
Tel: (0632) 821924 

l'("I \l;\,1.\, 1~ .· 

F•e ture 1: 
• OutPUt sou rce 1 mA ~ t .5v. 

· ~ • ~r:u":';::mable lnpuV 

• rnreet btt sevre-set capability . 
• TILJC Mos compatibility . 

.c... • AutomaOccurrenrnmltol2mA 
't" tor direct LED drtving. 
r- • Various mode of operalK>n 

altow !Of " Hand-Shaking" or 
direct bit o< byte control. 

Pric• £29 .50 + VAT 

ROMBLO 1258 
EPROM PROGRAMM E CARD 
Fea tur es: 
• Slot Independent. • Softwa re 
selectable prog ramming suppty 25v or 
2 1 v. • Read Eprom. • Verity Eprom. 
• Blank Check. • Verily programming . 
• Verify status prior 10 programm ing. 
• Partlal programming . • Stop,li st 
feature to examine errors. 
• Programmes t .2,4 and 8K Eprom s. 
• 25 and 27 Series Empro ms. 
Price £95.00 + VAT 

FOR A LOT OF FUN ON YOUR MICRO 
JOIN OUR CLUB 

Members program listings, competitions, special 
offers, jokes and snippets of news and com­

ments. 

[f}[f]0 
OVER 150t1tles for the 8BC. OVER 1001rlles lorlhe ORAGON 
STATACOM.Stop 10:- STATACOM'Stop 10:· 
Planetoid Alien Oropout Donkey King Telewriter 
Rocket Raid Centipede Planet Invasion Plmama 
Arcadians Mail list S1rateg1c Command Golf 
Monsters Accounts Dragon Trek Warlord 
Jumbo EOG Graphics Chess Oragonca1c 
A large selection of printers for both computers, 
including:-Oki Microline80 £235' , Microline82A 

£349' , NEW Epson FXSO £438". 
An EXCLUSIVE from STATACOM .. . Portatel 
MonitorfT.V. £279" (with either RGB for BBC or 

Composite Video for Dragon). 

o:070 o8ooooo8ooo gooog~"oi 
~ 0 8 H 8 8"°"8° OOO OOO 8 0 

STATACOM LTD. 234 HIGH STREET. SUITON. 
SURREY SM11NX 111-66122$6 ~C!C-~ ·::*-7-== 

PARALLEL COMS 1 (CENTRONICS 
INTERFACE CARD ) 

F• •t ur••= 
• Full 8 bit Cenlronics 

Communk:ations. 
• Conta ins 512 bytes of on Gard 

Rom 
• 64 bytes of on Gard Ram . 
• Busy , strobe and error hand· 

shaking support . 
• Four users se lect able driYing 

opt iont. 
Price £49 .50 +VAT. 

F•1t ur•1 : 
• Full or ha lf dupl ex operaUon wll h 

bullered receiver and 
transmilte r. 

• 15 programmable baud r.i,tes 
(50 10 19200). 

• O.i,t.i, seVmodem control 
func tion L 

• Sol tw.i,re se lectable word 
lengths . stop bits and Parily bits. 

Prlc• £49. 95 + VAT 
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Put away the spa ce invaders, says Geo f Whee lwright. Your Atar i is capab le of much more .. 

Write on, Atari 
The Aiari 800 is well known for ,,._ So by no" you·,c ,pent £400 on the mos! programs employ to help toggle 

ability to procc~ invadcl"ll from ,pace compu1cr. another £150 on the interface between menus on the packa!!C'-. 
quickly - but not )'Our garden variety module and cable. around £40) for a good If you're using the Atari 400 rather than 

words and sentence<1. dot-ma trix pri mer - pcrhaP"' the Epson lhc 8CX>. )'Ou'II find even more of a 
Howe,•cr. rc, 1 :t\~ured. it can be done . MXSO FT. an a,cragc of £75 on lhc limitation on the keyboar d 

T here are ~vernl good \I.Ord-procc ... l>ing word-proce,,ingpackage and close to £.300 The 400 ha , a flat membrane kryboard, 
program, available for the Alan. "11h for the disk dri,e. ah hough you can buy ·proper' keys to stick 
price,;ranging from {50. By the time you tot up till that. you·11 on the board. or a replacement board to fil 

Whiche,·er package )OU choose. there have 10 ),pcnd abou t £1.325 before )'OU can over the existing one. Because the 4(X) is 
are a rew oddities in the Alan ro) that you even start 1,1.ord prOCClii!>ing on the Atari . more or le "" a compromiSe machine -
should conliiider. Fir,;tly. the 800- hke the falling between the title of games machine 
App le ll - 1'i.a nathc 40-eolumn machine Cutting comers andromputerbecause i1doesn°ISC"emtobc 
and you·re not going to get a true Buttherear eco rner-youcancut - )'Ou quite one or the other - 1t has half the 
80-eolumn screen that "'how-. exar:tly what could share a printe r with someone cl,;c if cartridge capacity of 1he 800 and a third of 
your printout 1,1.11! look like unles, you youdon·1 need it that much, )OU could u,;e the memory . 
spend C'(fra money for an RO-column card . Atari's £50 tape recorder in'\tead of d1),k'\ But it does ha\e exactly the s.ame 

Such cards have been a, :ulablein 1hc US for ,tonng your data (although only a few keyboard layout a,;; the 800. can run 
for several )'Cars. but C\'Cn an Atari official companie,;; offer good Atari word proce"'· word·procc,sing package)," ntten for lhe 
could n't say whe re 'AC might huyone here . ~r;; in either cartridge or ca'i...et1e form). 800 (in camidge form) and rosts £240 less 

Once you·vc 11«eptcd that )OU v.111 H you did opt for a cartridge \I.Ord 1hani1sbiggerbro1her. 
proba blybcworking1A'i1honlya40-column procei.wr. u~d ca,."('t1e<1 for file ;;torage 
screen . you 'i.hould recogni-.e the lim1ta· and 'ACnt w1thou1 a pnn1er. you could 
tion,.oft heA1ari8(X)'scx1enordc"ign. To Ob\•iou,ly cut your C'O"I"' hy a,; much a,;; 
start w11h.1he80Clwon'taC'C'Cptanypnn1er (S(X). 
other t han Atari's own - unle-.-. )OU buy Thefactthat)OUcanconsidcracart ridge 
the £129 A tan R50interface module (Y. hich word pro«'i.SOrl'one oft he great plu~scs to 
gives you four serial ports and one parallel the 800's design. If you use !<,UCh a 
port and contain" a 'i.eCOnd proce,;sor. cartridge.it wi\lresidein themachinefrom 
memory and prog rammable pom). lx>ot·upwithout takinganyof) 'Ourex1sting 

The inte rfact mod ule is well worth the RAM space and leaving yo ur disk drive or 
money,bu t it'<1unfor1un rtteA1aricouldn·t cassette recorder free for data t-torage 
ha\ •e desij:ned some of 1he connec1ion'i.on only . 
1hat mod ule inlo the actual compulcr. Thefacttha1companic~likeAcornh:1\e 
Af1er all, forabou t the same price Acorn's taken up this concept (in its View 1Nord 
BBC Micro will .t«epl most printers processing on a chip for the BBC micro) 
without spend ing any extra money for demonstrates how valuable it can be . 
interfaces (0 1her than the obligatory A nother uniq ue Atar i \I.Ord-process ing 
printer cable - whichrost,;;an extra £26.95 feature i;; 1he use of orange system keys on 
anyway). the righl hand i.ide of the machine, v.hich 

A word in three ways 
To find out more about the soo·s 
word-processing capabilitic i , next 
week we look at three packag es -
Ata ri's own Word Proct~r , UK 
Enterprises' Letter Perfect, and the 
Text Wizard pa<:kagc from OataSoft 
Inc. 

They range in prict from £68. 9S for 
Text Wizard to £109 .95 for Letter 
Perfect . The Atari word processor sits 
closer to Letter Perteet a t the higher end 
o( the range-it sells for £99.95. 

All the packages arc disk·ba.scd. 
aJthough Letter Perfect is available as a 
cartridge and Atari's soon-10-be-re · 
lc~d £59.95 Atariwritcr will be 
offered on both ca55t:ttc and cartridge . 

Don't start worrying about how to 
weigh these packages against one 
another right now, becau se next week's 
article will abo include a comparison 
chart telling you a t a glance what each of 
the packagn will do and how much 
you'r e spending to get the \larious 
fea1urcs on each program. 

And don 't forget that all these 
packag es can run on the Atari 400 as 
we ll as the !O>. a lthough you often hear 
that 1hc chea per machine' s flat 
keyboard is a turn-off for people used to 
·rear typewriter keyboards. Nonet he­
less, it is £250cheapcrthan the 800 and 
can run many of the same packag es. 

We'll look a t how text is displayed, 
how easy the commands are to get at 
and understand. how much each pack· 
age can do. which printef'5 can be 
contr olled by the program without 
compl icated custom-written print er· 
dri,..er routines. Program documen ta· 
tion will also be undcrSCnttiny as often 
the manual can make the difference 
between saving and losing crashed 
wo rd-processing files. 

On most word-proce ssing packa ges 
there is an escape from disas ter - it's 
often just a matt e r of finding it in time . 
And we ·,..e created as many disaster$ as 
we can to test the efficiency or our 1hree 
test tut manipul ators . 

Screen adjustment 
Whichc\·cr machine you opt ror . you will 

still ha\e the .io.column screen to contend 
with - and a rather bnght sky-blue 
display. You may find 1he Y.h1te on blue 
display a linle hard on your eyes after a 
while and"' ill be thoroughly confused lhe 
fir, 11imc the Atan...creen:,,t:trbbhnkin g in 
difrerent colours. 

An eas)' solucion to 1h11; prob lem h 
tuning out the co lours on your colour TV. 
so that you get a ra1herles),offensi,e black 
and grey screen with white text . 

Anocher annoying little feature of the 
Atari i'i. the "licking' sound made by the 
keys when you hit them . For a while. it's a 
nice little nO\'elty 1hat tell,;; you when you 
have really pressed a key. but after that it's 
a pain in the neck. 

It is pos<i.ible to turn off that "ticking' 
through an instructio n in the software -
the Leuer Perfect program doesn 't have 
!hat ticking - but it's somelhing you have 
to keep in mind "'hen you buy a " 'ord· 
processing package. 

Most word-processing packages. espc­
ciall)' cartridgc-ha~d ones. would be 
difficuh 10 mod ify so 1hat the keys are 
silent. If you want quiet keys . buy a 
package that keeps them qu iet to start 
with. 

Another aspect of the Atari computers 
that doesn·tseem tobe fullyemplo)'ed bya 
101 of word processors is the joystick 
inputs. It seems a shame tha1 most 
packages don 't use the Joysticks to move 
the cursor around the screen. but perhaps 
with 1he ad\en1 of Apple·s mouse this will 
change. 

And ii wouldn·1 be surpris ing if Atari 
was one of the first to de\.·elop such a 
syt-tem. ;1s many of it'i. games and applica ­
tions program-. make crea1in~ use of the 
jO)'Sticks. 

Since the Atari 800 has four joystick 
inputs, there i'i.lOt'i.of room fort hat kind of 
control. 





Sinclair ZX Spect 

The growing range of Spectrum Software 
You'll know already that the 
Spectrum has generated an 
enormous range of perip herals 
and independent software. Our 
own range is growing very fast 
and is shown in the Sinclair 
Software Catalogue- free with 
every ZX Spectrum. 



rum-news! 
! 

16Know 
£99·9t~£3 
48Know 
£129·9Loos,y£171 

ZX Printer now 
£39.95 Prew,,JVj~995 

How t o order your ZX Spect rum 
Access . Barclaycard or Trustcard holders 
-cal l 01·200 0200 24 hours a day, every 
day. By FREEPOST - use the coupon 
below . Please allow up to 28 days for 
delivery . 14-day money-back option. 

At last, a 16K colour computer 
with graphics for under £100! 

Why have we done it? 
Partly because the sheer 

volume of Spectrums sold (over 
300 ,000 so far) has brought 
down unit production costs . 

And partly , of course, 
because we hope you 'll buy a 
Sinclair compute r- and not 
some competitor's promise! 
We've all heard about colour 
computers breaking the £100 
barrier . Here 's the computer 
that's done it. A colour computer 
with advanced graphics that 's 
fully supported, and widely 
available . 

Right now, you can order a 
Sinclair Spectrum at these 
prices direct from Sinclair on 
the order form below . And to 
make it even easier to handle 
high -level computing at the 

lowest possible price , we 've 
cut the cost of the printer, too. 
At £39.95, it's almost 
unbelievable! 

At prices like these , the re's 
really no reason to wait. 
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ZXSpectrum 
Sinclair Research Ltd. , Stanhope Road , 
Camberley , Surrey , GU15 3PS. 
Tel: 0276 685311. R~ no 1135105 
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Stru ctured Basic offers a wea lth of features for Apple owners . Richard Kine mind s his language. 

Super structure 
U

-Microcomputersisoneof1hebigger extending 1hc language by adding to 1he There's a passable contents page. but 
UK supp0r1ers of 1he Apple II. It control structures. as v.ell as improving eachsubJCClisreferredtoby11Sparagraph-
makes all kinds of Apple add-on variable·. screen- and error-handling . number (eg 2.1.4). rather than its page, 

hardware, and has recently gone as far as Interestingly. it does no1 altempt to and there's no index. which is not good. 
producing a new motherboard. provide the kind of facilities found in 1hc The packaging is much bcuer than is 

Structured Basic is a new venture for the Amper·programsmentionedearlier.since usual for software . It isn' t common 10 find 
company, in that it is pure sof1ware. rather these can still be used with Structured the disks prote cted by a good inch of foam 
than the hardware /software combmations Basic. on ei1hcr side. 
U-Microcomputers has usually sold. Features The disk itself is clearly labelled. and 

It's aimed at fairly experienced pro- even the en,·elope is distinguishable by 1hc 
grammcrs who ha"·e at \east some idea of The package provides the programmer logost uck on thefr on t. 
what goes on inside their machines. It with the contrOl·Sltuctures WI IILE . 
could be used by novices. bu t 1hey'd E.NDWHILE. REPEAT ... UNT IL, IF 
probably need a modicum of assistance 10 .. TMEN . ELSE. IF . .. CASE. 
get the most from the language. CASE. . ELSE ... END JF. PROCE-

Thc program is an extension to Apple- DURE ... FINISH. a whole load of new 
sort Basic rather than a new language. words for handling the variou s display 
thoughwhenit'sRUNningitlooksjustlike modes. as well as several utiht y words. 
one. It provides advanced features. includ- mostlyconcernedwilh memory allocat ion . 
ing real Procedures with parameter· But there is one really big surprise. and 
passing and local variables - much the it's almost worth buying Structured Basic 
same as those found in BBC Basic. just to get it. With the O,•erlaysf eature. it is 

Structur ed Ba<iic RUNs on any ve~1on entirely possible to write. and RUN . a 
of the App le. provided that Applesofl is single Basic program that completely fills 
available. It was tested on a Revision 2 several floppy-disks. or even an entire 
Apple II with an Apple RAMcard. Winchcstcrdrive ... andthafsafewMeg. 
SO-column screen and two disk-drives. and no matter "'•hich way you loo k at it . 
seemed quite at home. It achieves 1his incred ible performance 

It has to be admitted chat Applesoft byallowing1heprog rammert ospcc ify1hat 
Basic is not the world's most advanced a sec1ion or the program may be ·non-
language . resident'. Whenever it is wanted. it is 

Over the years 1here have been several LOADed from a library which is held on 
a11empts 10 extend and/or "improve· the disk.Assoonasitisnolongerrequ ired .th e 
smaller Basics. on the Apple and on other memory occupied is released. and can be 
machines. ei ther by using sop histicated used to hold anot her routine. 
pre-processors or command extension Careful arrangemen t of procedure -
packagcs . blocks can make this an extremelycffect ive 

The first type works by taking a source way of getting the odd gallon or two into a 
file containing special "''Ords which can be thimble. 
recognised by the pre-processor. which ii Of cou rse. it's possible even in raw 
then converts 10 regular Basic . At the end Applesoft. but it isn't easy. which is why 
of the process the result is SA VEd.andcan very few people have used the techniqu e. 
be RUN normally . Structured Basic makes it a posi1i,,e 

A command-extender works differently pleasure. All that is needed is to write the 
in that it has the privilege or looking a t the Procedure. then do a PSA VE (procedure 
program before the normal interpr e ter . It SAVE). which srnshes ii 10 the library . 
too is looking for special words. but "'orks I fit is nol in memory. it will be LOADed 
during the RUN . as op!X)SCd 10 before. fromdiskassoonasalinccontainingaDO 
Whenever such a word is found. the or USE 'procedurename· statemenl is 
command-extender uses one of its executed. If it wa~ called with a USE. ii is 
routines.docsthejob.andthent henormal dumped as soon as it FIN ISl-les. If. 
interpretation continues. however. you want it to stay in memory you 

On 1he Apple. instead of the extend er just cal l it with DOproc edurenamc. which 
looking at every byte of the program and doesn't dump it on exit. 
passing anything no1 recognised 10 the If the required Procedu re is not found , 
main interpreter. the extender is only you are asked if you want to abort or to try 
called when the & keyword is found. anot her disk. 

A:;i:m~::
0

'!%s~;!~~pr,~a;:~ts~ Presentation 
Ampcrware. Amper-mag ic, the Rou1ine 
Machine, Amper Manager and PUF. 
The se a re mostly dedicated 10 enha ncing 

The documentation is quite adequate and 
explains how to use the program as well as 
how the program works. It is 001 a tutorial 
on how to program with structured 
languages, although a few examples are 
given. so 1he novice would need more 
luition. 

the normal keywords. 
Structured Basic is also an 'Amper' 

program. and uses the &-vector extensive­
ly. However. it is much more than these. 

Getting started 
Installation of the program is effected by 
booting the machine normally. and then 
running the Startup program. A copyright 
notice appears and you're away . 

Actually learning Structured Basic is 
easy if you ha\'e any experience of 
structured languages. Ifs very like BBC 
Basic. so treatises on 1ha1 dialect should 
prove helpful 101hose who need assistance. 
Of course the re are a few differences. but 
overall it's 5ufficiently close to be within 
ha iling distance. 

Perfonnance 
It takes rime. and lotsof i1, to become really 
fluent in any language. human or compu­
rer. so this review is necessarily only a 
prel iminary examinatio n of the poss1b1li-
1ies ofS rructured Basic. Suffice to sa)· that 
the demonstration program s worked. ran 
accepta bly quickly. and "'er e moderately 
understandable. despite the re being hule 
or nothing in the way or REMs in them . 

It isn't that it i~ difficult to write m 
Stru ctured Basic. but the enormousexten · 
sions made to Applesoft by 1h1s program 
positively beg to be used for large programs 
and large program s lake time. 

Reliability 
The program appeared 10 be very robus1 
indeed. which makes a pleasomr change. 
I litt ing RESET simply returned 10 im· 
mediate mode wit h DOS up. and apart 
from some fair ly predictabl e memor y· 
clashes with other utilities. which made the 
machine bomb out all O\'er the place, no 
errors were encountered . 

S1ructured Basic ha~ a large nu mber of 
additional error-codes. each wit h an 
appropriate me)sagc. to take care of the 
extra mi5takcs that can be made with this 
program. ELSE with no IF. for example, 
or REPEAT with no UNT IL. 

There is a major difference in the 
error.handling. too. Instead of the norma l 
ONERR GOTO construct , which often 
calls one huge routine which is supposed 10 
handle everything . the programmer as 
provided with a kind of 'do this unless 
there's a prob lem. in which case do that.' 
This a llows simpler code. since the kinds of 
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er rors which arc likely to occur inside any 
given block arc fairly limited. and there­
fore the problem can be handled inside the 
same block. 

The memory-clashes need some cx­
planntmn. Apple u..:.en. ha,c done a 
considerable amount of work to impro,c 
on the Apple's dismal editing faci lities and 
there arc many u11h1,cs which can be 
LOADed into the machine to o,ercome 
this limilation. PLE 1s perhaps the mo,;t 
famous. followed b) CRA E and P0\1.er­
Ed1tor. 

The features found in ,;uch utilities 
include in~rt and c,lcletc for character'<. 
word,;; or lincli, as .... ell as find and replace. 
programmable curwr-movcs. user-defin­
able keyboard macros. and so on. When 
such a program is in-.1alled. the Apple often 
has superior editing focili1ics. The on ly 
problem is 1h;tt ii j,- ,cry unp leasant to do 
v.ithout 1hem once you'\·e got used to 
having them. 

] 

]LIST 

IPCN PRO-TEST! 

Sad to say. Structured Ba~ic docsn·1 
v.ork ver) well "'ith them. It works. aCtera 
fashion. bul i,;anythingbut reliable. so you 
have 10 do withou1 . The reason is 1hat the 
utility grabs all UO. looks al it. dOC!I 
v.,hatever's necessar) ' . and only 1hcn docs 
Structured 8a:,1c get a go. 

Since the whole operation or Stru ctured 
Basic is based on lhc assumption 1hat i1 is 
first in lhequcue, the re,;u lt,;oC!htsconflict 
arc exo1ic. 10 ~.'ly the lca,t. If s a p,ty 1h1s 
wasn't considered in the de,;1gn. bec;iu-.c 
even iCthc~ utility program,;c an nC\'Cr be 
RUN m conJunction v.ith 11. 'iimilar 
featurescouldh;ivcbeen added. Insert :1nd 
delete for characters 1 .. almos t essential. 
and wou ld save a lot of rct) 'ping v. hen 
developing programs. 

Verdict 
Structu red Ba,;ic v.ould be a very good 
choice for anyone who find, Applc~f1 
limiting and slow. not to menti o n 1mJ)O'i:,· 

ibly difficult to read. but doesn'I want 10 

Start 1hinking m TC\-Crsc with Forth and 
hates 1he very idea of Pascal with its 
mind-wrenching comp lexil ies. 

It's , 1mple to use. easy to learn. 
reason.tbly quick m operation. and has 
somequiteoubtandmglyusefolfacilitics. I 
wou ldn't mind adding ii 1omyown library. 
and that i .. n·, something I say \•cry often. 

RATING 

Featum nnnnn 
Ooeumtfl'tltiotl nnnn 
Performance nnnn 
Ustrlnttr1Kt nnnn 
R~iability nnnnn 
Offranvalu e nnnn 

290 PROCEDURE CHECKDAY,DS!l'10S,DYS,YRS,I , LY,MAXDAY,DAY,HO,OK 
29S DATA JAN,FEB,HAR,APR,HAY,JUN,JUL ,AUG,SEP,OCT,NOV,DE C 
300 IF NOT LEN (VOS) 
30S 1: THEN DIM VDS(12) 
3 10 11 FOR I • I TO 121 READ VDS<I>1 NEXT 
31S VOS • "X" 
320 ENDIF 
32S 1 1 DO HNTH 
330 11 IF OK THEN DO YEAR: ENDIF 
33S 11 IF OK THEN DO DAY, ENDIF 
340 11 IF OK THEN ODS• YRS + l'10S + DYS 
34S 11 1 ELSE DOS •"" 
3SO 11 ENDIF 
3SS II GDAY • OK 
360 FINISH 

l 
]LIST 

93S PROCEDURE CHECKENTRY,F•,L1I,OK,T•,J 1 REH PASS G• FROM CALLING ROUTINE 
940 TS • LEFTS CFS,1) 
94:5 GOOD• 0 
9:50 IF G• < > ""THEN 
9SS I IF TS • " Y'" , TS • "A" , TS • '"£" , TS • '"1 " , TS • " D" 
96 0 11 CASE 1GCXJD • (GS• "Y" OR GS• "N•) 
965 11 CASE 
970 : 1 CASE 
975 11 CASE 
980 11 CASE 

1GOOD • 1 
DO CHECKNUH,GS 
DO CHECKSET,G• 

985 111 00 CHECKDAY,GS 
990 I I I IF GDAY 
9~ 1111 THEN GOOD• 1 
1000 1 1 1 1 ELSE GS • " 00/MHH/VY " 
1005 I I I ENDIF 
1010 1 ENDIF 
1015 I ELSE GOOD• 1 
1020 ENDIF 
102:5 IF LEN <G•> > L THEN a• • LEFT• <G•, L>1 ENDIF 
1030 FINISH 
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Vic character Cl IARACTE R TO CONV ERT 
Any keystroke. say (p • prompts the next 

question : NORMAL OR REVERSED? 
Then. acco rding to you r answer, the 

actual locations to be POK Ed are disp lay· 

forming 
• ed by the side of the dec ima l coding, and 

re C I P e R¥J~c ~ ~!;t;~, b~:1~~:;~;~·spcci:111) 
cre:ucd) character dur ing 1hc Dra"mg 
Board function. pre,!>mg the appropria1c 
key for that character \\il l call it back onto 

a.ck tettte Dr.wina lNnl - How lo Cf'Nll9 • 
lt*f: llwldtf u6ftl dM o,-nctN r,W. 

E\eryCom modorc u-.crknow, that 1he 
Commodore graph 1(' are r;.1thcr 
crude. unless )O U c:m get inlO lhc 

character gcncr:uor itself. Wi th the Vic 20. 
th1,; is JX>"Siblc although the o" ncr, · 
man ualg1,esyou no gmdancc at all on hem 
todo 11. 

The Programmer!>' Reference Guide 
has a fairl) dcHulcd section on ho" to 
t:td :lc the problem. bul the bit p.ancrn 
cakul:tt ion '" a cumhcr..ome procc\,. 
Which 1!> "here this po" crfu l machmc 
code program comes inlo its own to rnkc 
the ballle ou( of the bit setting. 

Features 
There arc five menu options offered. Vie w 
Set db,plays the character "Cl. and 1f any 
new cha ractcn. ha,e been generated. it 
flashes bct " ccn t he old and new -.et~. 

Drav.ing Bo.,rd d1,pl:t)!> an 8x8 grid on 
" hich you can create a nc" characte r . You 
can al«Jc.tll up an existing cha racier to , cc 
ho\\ it is made u1>: ..;o, fur C\:t1mpk·. II 

becomes clear ho " an arrangement of 
~uarcscan produce lhc apparent cune at 
the bottom of the ·spade' graph ic. 

You ha \ C the option of mod ifymg the 
charac ter. allocating it to a specific key­
stro ke. and then saving 1t Ill memory. 
(Sa\lng ne\\ ch:1rac1cr, tu ta1)C come, 
later). 

Sketch Pad prod uce, a blank M:rcen un 
which )OU ca n tr) out the nc\\ character,. 
once thC) ha\C hccn c:rct1tcd. Re\crt 
undocSc\e r ) thing done ,;;o for. and returrh 
to the basic Viccharactcr\Ct. Sa\c Ne\\ Set 
'-:1\C, the ne" character ~t (including the 
Vic',; o" n unmodified ,et). :1llt)\\H1g the 
character!> to be u~ed III a Ba, 1c progr:nl l 
bcar mg 111 mind the foci that P1:.:el Po"cr 
1t,;clfrn kc,up2 1 :KofmcmOr). \\h1chma) 
not lca\C much mcmor~ !>p.:1cc. 

)2 

Programs using 1he new character SCI the grid . where furthe r change-. can be 
musl start with rhe line: JO POKE made. 
36869.205 
10 act 1\·ate the ..c1. tmd before SA VEin~ 11 

Verdict 
III the normal wa). the direct command Thispackageisextremelyea,;ytou'1.C.t111d 
POKE44.18 must be ke)ed in. by combining group,; of 8X8 character,; it 

Then. any t ime the appro pria1c key­
stroke is made in a progra m, the new 
character will be genen11ed 10 the screen. 
but 11 will ha,e its old meani ng unlc,!<>u..cd 
in a PRI NT command or ,imilar . 

So 1f. say. you redesig n the·>· character 
as a Malle~ cros). 1hen the Maltese cro,;;s 
symbol will sri ll mean ·greater than·. 

Presentation 
The four ca, , c11c-,1t.cd page-. of note, on 
hov. 10 u<;clhc program are e'it remclyclcar 
and free from 1hc u<.ual amb1gu it1es. More 

l 

experienced program mer!> "ho hinc 
worked their " ay through the appropria1e 
page,; in the Programme"' Reference 
Guide m;1y find ii confus111g that thL· gnd 
depicted i-. numbered I 10 H. while that in 
the Commodore manual is numbered O 
to 7. but this is not :1 major problem. 

In use 
Pixel Pov.-er I!> extremely ea,y 10 u.;c. but 1( 
you choo!>C rhc wrong op tion there ...eem!> 
10 be no \\ii) Olli of II C\:CCpt by going 

through a ll the que , tion, (R ETURN ,,ill 
v.ork C\Ct) 1,me) to get back 10 the menu. 

The RUN STOP kc) \\ 111 abort the 
program, allm,ing )OU to RUN ag:1in. 
rcturn111g, iaa!>lightlyflash) Citlcdl"pla) 10 

the menu. 
fhe Drav.1ng Board function 1, the 1110,1 

in\o h cd of the fi,c option,. but ,;till 
straig htforward in U!>C. Press ing the figure 
• 1 • fills in :i MJUarc . " hi le ·2· bla nks it out. 
It is J)O' .... b tc to mm ea round the grid u,ing 
the cuNJ r.... but "hen the eur..or goc, 
bch111d a f1llcd-1n ,;quare. II can't he 'L·cn. 

O n pre!>smg R ETU RN. the dcc1m:1I 
codmg of the ne\\ character )OU ha,e 
created i~ <;h0\\11, \\1th !he prompt: 

Lift, t ... Id M crtMioll, whi .. the 
V'IIWStt COfflfUIMI, aboff , .a.ow.JOII 
whM,e,u'¥tpt. 

,;;hould be po,,.,blc to bmld up qu 11e 
impressi,e graphics. 

The documenrntion ad, ise~ ) ou to 
C'(perimcnt on graph p;ipcr to beg in \\Ith. 
and th is 1s sound a{h ice. but it 1s hard todo 
an)th1ng real I) d1s.1!>trous. If ) 'OU try to do 
so. the Rc\Crl option can be u,cd to pul 
you back to the beginning again. 

Pixel Po"cr g1\CS a ,aluable insight into 
how 1he computer works. !,() 11 i!> highly 
recommended. 

RATING 
ru1u ... 
DoculMfltatk>n 
l'flfomuon ce 
UMrlnterf1ce 
Reti1bilit)' 
Valueformone, 

-- Paci Powcr .,.... C'rc-ation or 
UM'r-dd mabk ,:raphtC"'i s,.._ Vic 20~K Prioa 
l:7. QS ,...._ Pixel Produchom ,.,_.. 
Cas~ttc ........ \fa chmc rodc Dlillllh 
D1<;1nbu1cd b) Ou1d,)ll~·a. 070J !0 169 
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YE§ SDGAME§I on,-a,sclleforall 
FOR ro'uR MICRO ,,~ folk)wmg, 

·-··"" -""' slnclair 

F-·i~ir ~ :: 
~':':"' ~.';" fll~ t.M)[ ACORN ·ATDM 

~~ :;-'I SOFTWA!aE {J](!}(]h /B 
~~~{~~ :=t: SHARP 
~ {)'. -:::::"" ORIC·l ...... ::-::.=:r ..•.••.. ~!!!!!..'!~!~--

SUPPL Y CASSETTE 50 FOR COMPUTER 

I mdost:chf: que/ P.O. '----------

Nam•'- -- - ------- - -~ .,; 
Addr~ss-- -- -- ------ ,~ 

MAIL ORDER ONL V 

Ara your finances driving you mad? 
0o)'OU fmd th.-.1 worlmgou 1 your 
fm1mces ma l es,-our head huu? 
DoyouM?e r0<P 
Ooa:1 wor ry, now you can h!llve 
l hl ton' 1 Pert0n. alB1nUn 1 
Sy, te• on your a,de. al\'1nf ~·ou 
II clear he!lld t ta rt and 
(hopefully) pulhf\S you OOcl 
lntolhebla.c l , 
M11intain permanent record,; 
and fu llydeta , led 11atemcn 11o f 
H11.1r rmanceti inch.ad,na 
• AU che<1ue bool 1r9ruiaclion1 
and ba nl rece ipts 
• AU s tondiflJI order pa)'ments 
Auto m:i,tk.U y Process ed 
(monlhly ,<1uertcrly, si.11-moothh 
or annually 1nd for se t nu mber 
ofpayment1I 

In ~1tion the abihly lo 
search. lor111e, delete or 
correc1previou1entr1es.Lisl 
bo,· ea tegory f acil,1 v 11 included. 
t\ckhliooa l B, nl ReconclliaOon 
module available lo 
automatica lly match your Banl 
Sl11lemenl lo)·our Pe non•I 
B, lllin1 Sys tem accoun t. 
Full uu truchons included aod 
1u• nnteed artersales 
mam temmce provKiod. 
• P6 S ZX8 1 [IU5(16 K) 
• ZX SPECTRUM ct.9 5 (48t q 
• DRAGON [ 9 .95f J2 KI .... __ ,, ___ __,.,., 
'\,!1 .. , .... ~ . .. .... . i... .. 1.,._,-,, _ 
OII IJUllnl'IJ'ill•...,..• h •• - ..... 1 
f .. alO"'"l'tfO H~ ( •-
T'IIA'N .'\'>11 ... UXll 'VT JOlfl)7 

BBC SPECIALISTS 

A NEW STAR IS BORN 
FROM THE LARGEST RETAILER INTHE UKOF STAR 
PAINTERS COMES THE: 

NEW STAR DP 510 /515 
EX STOCK 

OMVNf'Wffl~ frve~tdM~lruL IOOC,SW,.alOft,lll&l.(9CMtk,"t 
HIS10U17cp404'6U096 1J6clll"*9£~0outlillW'o.t~UutL 
Sef,ptsH>-~&lloo.Gfacif!ICS 
Conlnr.lMUl'IOIIW~V~IHOnzo,,u,lllbsfnCIIO!ll11C101fttf•P'apefRol 
tflolllOlfll'sutlllll'i2 4(Mll,5Qrwd 
~INll'llasc.ci.nlRSn2£5'10DV AT 
DP510~10111c:f1Paptr 
OP5 1S~ISIIICIIP'apef 

DP 510 £280.00 + £42.00 VAT• £322.00 
DP 515 £399.00 + £59.85 VAT• £458.85 
PACKAGE PRICE ro, B8C MICRO DRAGON ORIC 
STAROP SIO • c.t,ie .. o.w.y & VAl04SOO 
STAROP515 • C.. .. O..V..,IV.t.Tr.&8300 

SPECIAL 

NEW LOW PRICE ON STAR 
DP8480 
EX STOCK 
DP 8480 £208. 70 + £31.30 • £240.00 
RSn2~•~ U1~10 11Uep40'3518Clt61J6qit 
7NelllleHNCl7dcrw....~ lllrdGfacif!ICS01(1p&,oft11Hi-RftGffllllloU 
80(¥11SWifilCIIOtlll&Lo,o,t~ r~1lr1C101feecl11mo1s-,1010111g1P1ptr 

Hi-rt1GracifllCSCl(lh)l'ltotDP6410 [1S.t20 "'-tSWDPf.4IO·Hl·""'~·Callit•Dlh¥lty l Vo\T) a~oo --118CIOJ6Wi,C..- 1'9'~ [17:IO 
O,lfOl'II0.3ISWri,CIIICfONCIT'!'Pllc-tor [1150 
Oncto.31SWffC.l'OIIQ l'!'PIICOftl'IIK:IOI [1750 
lOfCllto.31SW-,c.nir-1Yf)eCOIIIIICIOI t2000 
111ttonW1J0l'tP'(FOr-Mllf1$.123) 1:950 
!IIIC•tOW.,EdplComeao, {c.nwor.a731ntl 0000 

hllA:>II.Jl:9MIU reooo 
"""0pgr.oie1U moo 

Disk Drives From £180.00 
lntfudlnu C...c.ti6n. ~0., ' VAT o.w.y 
e.ni.;c1!.ClOCmNaNTenlort 4 50.t.NYMU( 
$9fldSAEIOIF .. PrlOILoltol 
~ ~ LlflOftc--n.Monilol".0.. I Spec.- ) Llf910tKitsl 
~ 
Pntffltftl\lAT,,,,_,,,,,,,..,,.W#II 
CtwM (Md--°'*"' ltup#O 

~S(lpP91"ord9fO.-•-.r«I 
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I PCN PRO-TEST I 
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Can you gel a full-fea tur ed do1-ma1rix prim er for £289? Barry Miles trie s switching on a Star. 

Reach forthe 
Star510 printer 
The Siar 5 IU is. yet ano ther contender in 

the grow ing ]OY.·priccd bu1 foll. 
featured prmtcr mark et. The idea 

here is to sacri fice print qualit y for print 
nc x1b1li1y and a range or feed method_., _.,o 
thal the price can stay down. 

Th e Star isa dot matrix printer which ca n 
operate at IOOeps. Its 9 by 9 matru: g1H·s 
good characteri. and th e "1dc varict} of 
tn>estyles and pitch makes it !r.U1tablc for 
many applications. 

Presentation 
It 'Aeighs 7kg and ha!> a M>lid feel - 1b 
plast ic case is sturdy and qmle pleasant m 
appe:uancc. The packaging \\tb r,de(j uate 
- the only problem is 1hat )Our aucntion 
isn't drawn lo the transit M:re"!r, until M>me 
way into the manua l. 

Gettingstarted1331mplcenough and the 
manual adcquatelyexpla1m ho" to put the 
vario u_., p:trb together. Thi s is impor1an1 
bccau~ the pn n1er ha3 thr ee l}pc) of 
paperf1.-ed. \\htch b m~t unusual. You arc 
supphcd w11h all th e fillin gs for 1rnc1or 
feed . continuous paper roll. or separate 
3hccb. Thh gi\ C) 1he u!ICr great flexibi lity 
and 1he paper roll i.!> made ea)y to U)e b)' lht: 
good tear- off facihly on the cm ·er. 

Th eco \erha s been \\Cl\ thought out 11 
13 ea31ly remo\ed Y.hcn not \\.uued but 
.!>ta)'.!>firm l)' IO pla(."C" hen 11 L!r,. Mgmf1ci111tl) 
reducing 1he no ise Jc,el. 

There arc \\anung hghh on the right 
hand panel. which 1cll )O U Y..hcther 1he 
printer 1s on ·h nc. read) or po " cred up . 
and wheth er the paper j_., m place. Th t=M: 
hghh Y..Ould be more 1nfonn:.ll1\C 1f their 

label!> were in colour inslead of being. 
mcrclycmbos.!>tdon crcam--coloured pla\· 
tic. Judiciou s use of a fc lt·l1ppcd pen ca n do 
the tric k here. but ii "houldn't be ncce.!>· 
sary. 

The switches nearby gi\ e yo u an instant 
form and line feed, and swi1ch )Ou off.line 
to enable these func1ions 10 be im· 
plemcnrcd . 

Lif1ing 1hc hd. )Ou are struck by rhe face 
that th e cartridge ribbon has been \Clocd 
and an ordinary t}pcwriter n )IOn nbbon 
sub!r,titut cd . This will enab le you to keep 
1he ru nning CO!>b low. which " an 
1mpo rt:rnt factor "hen co nsiderin g !he 
mc nt s of a budge1 printer. 

11le paper is held firmly10 the pla1en of 
th e friction feed b) a no·non!>Cm,e bar of 
hea\ly meial. so it looks :13 if ii "ill be 
possible to rcmO\ C 1hc paper out of the 
back of 1hc machine \\11hou1 damag.m~ a 
\lery thin Mrip of metal. a!> i.!> the Cil'(! "''h 
some printers. 

The bail barnlO\eseasily. and theS\\IICh 
thal 1ake\ you from t r.ictor mode to f nct 1on 
and back works smoo th ly. if somcY.hut 
!r,11fny. The rcmo\lal a nd refining of 1hc 
tractor 1) easily accompl1shcd. 

Features 
An a11r,1ctt\C feature 1s that the four Dip 
switche!r, "hich co ntrol important func-
1ion!r. arc on 1hc back of the machine. out 
of th e ""Y bu1 m."Ce,31ble: other manufac· 
turers please note. 

The function-. are: 
• PapcrOu1 . 
• Buffcr · Full Printing: Thb re11ult\ m 

1 UYEUTEUYPEPUJPEUTOCUTY t l lt t •• l 1itl •• l "'I •I "-•I "' t •1'4 t • 

EIUYEUTEUYPEPUTPEUTOCUTY t l ... t , Gilf'- i •GEt..i! ,i; .._ •iillt •E '4t • 

CONTROL CODE IS CHR!li(27) CHR S C 71 · 
EIUYEUTEUYPE PUTP EUTOC UTY tl'4.t •Dl:'4 1 •01141•1..._ •1'4t •11.&t • 

JUY§UT§UYPEPUTPEUTQCUTY t i ' l,it · O~i..E · GE"'E •E"' ·ff'4t •i;:'4t • 

carriage ret u rns having no effect. w I hat 
pr int ing t.ikes p l;icc as a ronlmuous line. 
and then only whe n the buffer is full ! Most 
u!>Crs will \\3111 10 set th is to ·off! In 1hi, 
mode prinlmg takes place as soon as a 
carriag e return is recci,ed by the pr in1er. 
• 1n1crfact select ion : Se1s the interface 10 
seven or eight bits. according to your 
cho ice. 
• Ln'IC Feed: :1llows an au1omat1c linefeed 
if you wish, but its instruc1 ion i!r, o,cr­
ridden by the s,, 11ch "hich conirob 1hc 
buffer. 

The m achine is supplied with a paralle l 
1n1crface ITL le,el fined as sta nd ard. an d 
there is an op1ion to ha\e serial (RS232<.? 
current loop}. The Ce ntr omcs connect ion 
worked perfectly on connecung up the 
pri n ter and remo, ·ing th e 1ransit ,.crew!>. 

The manual is rnther dull. It :1ppears to 
ha\e been put toge1hcr by a bo ffin on a 
"mall budget. The cover 13 utilitar iim. a nd 
the print i.!> ,cry small. It con1a insabou1 90 
per cent mformat1on about the mechan· 
ism. and onl} JO per cent dernih of how 
to control !he machine and M>flw;1rc. 

It is \Cr y unhkel} that a beginner "ould 
be able to get the machine runnmg 
~rbfactorily. w11hou1 rctur mn g with the 
m;mual and a perplexed look to h1!r, fncn dl) 
local dealer . 

The more exper ienced u3er Y..111 find 1t 
aggr:" ating that noe,;p l.111at101113g1, en for 
the difference bch',ecn enhan ced pn ntmg 
and double Mnkc. and m ore 11n portantl). 
there ill no md 1cat1o n of mcompatib1li1ie11 
bct\\CCn ,ariOU.!> mode!>. 

You ha,c to c;trr} out research to 

OM.tt ... M(ardwant.cnofthelower1Hiceddot 
...trb,,W«hb.wtityt ooutputlobof 
diffflWllltr,efacn.Henar.fnt-oftM 
facaMal&Hle1M1tlleStarS l O.Tlleseprillt-out 
....... .,.r-.prodtteedlllcMIJ1m11n.ru. ... 
Kt ... lia. 
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pqn &t uv w:, y:: { : ~ "-
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discover whether you can h3\'e doub le 
strike and emphasised at the same time . 
and in all pitche s. A simple 1able would 
ha ve solved this irritation completely. 

Up and running 
The machine goes in10 self.test mode if you 
switch it on with the line feed buuon 
depr essed . This is always a good scheme. 
because interfacing can be a problem. and 
at least you know that the machine is OK 
mechanical ly and electrica lly once this test 
has performed satisfactorily. 

The 4K buffer fitted as standard mean s 
that the primer will be fas1erin use than its 
rated IOOcpssimply because 4K of dat a can 
be sent to it and control immediatel y 
returned to the host computer. which can 
then get on with doing something e lse . 

The noise of ope ration is acceptable 
although the paper feed mechanism makes 
a bit of a tinny noise . I was pleased to note 
that eve n 8.5g per squtue metre paper was 
firmly held in place by the 1ractor 
mechani sm. 

I found that it was not possible to wind 
back the paper past the perforations, 
beca use 1hcy ca1ch on the retainin g bar 
which holds the paper to the pla1en , 

The font design used isan attractive one. 
but the 17 pitch characters. although 
smaller, are very close togethe r . especially 
the capitals. Similarly. the 12 pitch option 
results in ove rcrowding. because narrower 
chara cters arc not used . 

On the 01her hand, the double-width 
characters are very pleas ing aesthetically . 
and the double- striking and e nhanced 
mode s of printing place the second im· 
pression in just the right spot to fill in the 
gaps very we ll. The erfcct is very close 10 
typescript. 

You have cigh1 international character 
se ts. and itahc as well as normal characters. 
The 9 )( 9 matrix will give you 10. 12 or 17 
characters to the inch. resulting in 80. 96or 
132 characte rs on a line. In the enlarged 
characters. you get 40. 48. and 66 charac· 
ters to the line respectively. The line pitch 
is programmabl e at 1/6. 1/8, or in any 
numbcrof72nds .o r 144ths ofa n inch. 

Bit image graphics are available in single 
or double den sity, in a 480 or 960 dot 
ma1rix. Fracti ons. mathcma1ical symbols 
and block graphics character s arc avail· 
able. 

The available commands mak e the 
print er very vers atile. 

Ver1ical and horizontal tabs may be set. 
Condensed and enlarged characters can be 
switched on and off within a line . Pitch 
changes may be made within a line. Form 
length may be set in lines. and page leng1h 
in inche s. Back space is available . which 
facilitates underlining . 

In addition. you may switch on under· 
line mode, during which all characters arc 
underlined until you tell the Star to stop . 
You may also set the print e r's le ft margin . 

Superscripts and subscripts are sup­
poned. whereupon the machin e goes into 
unidir ectional mode. You may set the 
header line at other 1han !he standard sixth 
line. which will affect the nexl page jump 
when the page le ngth has been set. 

PC"- MAYIJ,1983 

Skipping over perforations may be set 
and switched off. a nd yo u may decide 
whe1her you want a slashed or unslashe d 
zero to be printed. 

The paper out warning may be switched 
out to allow you the facility of using single 
sheets. should you so wish. 

On initialisati on. the default s SCI are JO 
characterS 10 the inch, and 66 lines to the 
page . not 72 as stated in 1he manual. The 
manual has also not been revised to lake 
account of further changes for the UK 
mark et. 

The character se t available on power up 
is the English one. 

According to tests . the machi ne. which -.. --·-..... ................... tnNle-4 ---...-.. 111oso.s10 •• --...i.,111o 
___ ,.._ 

l'sitaNNtlN ......... tlllll ..... ...-,.--.. ume....,,1ow~• 
....,.,alillpM',nc:t.fortllll -·-··---., ......... -_ .... _ ....,._ .... _ .... _ -.. __ ...... _. .. _ .... __ 
..,_......,. ................ , -·-..,,is..,_ . ---·--

is bi.directiona l and logic·1,ceking, wor ks 
at the rated spee d . 

Verdict 
The Star is versa1ilc . if somewha t no isy. 
and its only majo r defect is in !he manua l's 
q uality. 

h s price/perfor manc e ratio is reaso n· 
able. but at£289pl us VAT. it isno1go ing10 
set the world runnin g to the door of the 
supp liers in a very competitive market . 

...._ S,ar DP SIOdot matrix printer 
Mm £289 plus VAT.,.... IOOCPS 
......,.. Ct.ntronics Parallel. RS232 C 
Serial c.e.ct Micro Pcriphcr ali 0256 --
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"BET YOU WISH 
YOU WERE CAUED 

IBM." 

, {~--,:.-..-:,:,;-=,;~;~ ~-. 

DESPITE what .,.;,:·,:~-, 
we say, we come not to bury IBM 

but to praise them. 
We think they make fine machines. 
And they're probably the mostwe/1-

known computer manufacturer you've 
ever heard of. 

So rather than just ask you to 
compare our CAL personal computer 
with just anyone's personal computer, 
we'd like you to compare it with IBM's. 
(Plus the new DEC machine and the 
Sirius too, if you like). 

Why7 
Pure self interest. Our self 

interest and yourself interest. 
To begin with, price isa big plus for 

the CAL personal computer. In general, 
we work out about 33% less expensive. 

But price is only a small part of the 
story. 

The CAL personal computer can 
take 8 bit and 16 bit software. 

The keyboard is identical to the 

f'( "l\ MAYIJ.l 'M.l 
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or the option of RS 422 ports. 
For operating systems 
the CAL can have 

CP/ M;CP/ M 86; 
MS-DOS"and BOS'. 

Using the BOS' 
system, CAL's 

"BET YOU WISH YOU WERE BRITISH, 
ALMOST 330/o LESS EXPENSIVE, HAD 
8 AND f6 BIT PROCESSORS WITH 
FULL MULTI-USER CAPABILITY." 

. personal computer 
·.#"' can operate as a multi­
terminal system with remote 
visual display units. 

Depending on your 
experience so far, some of 
this will sound impressive, 
orsomeof itwill sound like 

gobbledygook. 
In either instance 

we'll be only too happy to 
tell you more. 

The CAL PC is the 
latest prod uctto emerge 
from Computer Ancillaries: 

a British company that's 
successfully produced the 
CALtextword processor and 
the Durangocomputer range. 

Asa British company, 
we offer a fully established 
on-site service and support 
facility from our own engin­

eering staff throughout the UK and Eire. 
Which, with all due respect to our 

American friends, tends to putt he icing 
on the cake so far as you're concerned. 

Please ring or write now forfurther 
IBM PC. Very easy to use. A detached information 
71 key unit. 'CP M.u1,.-, , o10.p1~Rf!Mtdi...c 'Cf' fil&6• 1 lt~•\ol~ll-(III"( 

i WhenitcomestolanguagestheCAL ~ -... ~ - ~ ,~ ~~ --- """" 

I 

, D Pleas1?sendmefurthef1olormatoo ontheCALPC 
PC features Basic, Cobol, Fortran, Pascal 0 1, m,deale<and"""ld"kemoredetaols.Mycurrentma,ni,neproduct~ 

and Multi UserMicrocobol. I 
The CAL gives you two 400K floppy :;,"' ~ '""' 

discsasstandard.Plusaninbuilt5MB, I Add,ess _______ __ _ 

lOMB, 15MBor20MBharddisc. retNo- - == ~ 
The CAL PC has RS 232, Centronics I ~~;:,·~~·::~rw209Ev ~ I 

Tel (0784)36455. ~ 

J"Ct,. M AYl ). IYl!J J7 



Facit 4510 
120cps Malfix 

*B uy from £433 
Rent from £28 per month. 

Qum t 11 Plus -
40 &, 55cps Oalsywh H I Printer 

•Bu y from £1275 
Rent fro m £76 per month. 

F 1cit 4542/44 
300cps B1r·coding, 

l•bel printing and NLQ 
24 hour duty c ycle 

• Buy fr om £1948 
Rent from £ 111 per month . 

Fuit 4420.3 1 VT52 
and VTIOO• 

• Buy from £800 
Rent fr o m £46 

Facit 4560 22cps 01isywhee l Printe r 
• Buy from £740 

Rent from £43 per month. 

NOR Suies 8820 150.240 cps M1t rix 
•B uy from £795 

Rent from £55 per month. 

Rutishauser Cut Sheet Feeders 
•Buy f rom £457 

Rent from £29 per month. 

Rent or buy at really competitive 
prices from ,-1~ 
••• 

Fac it 4565 40 cps D1isywheel Print tr 
Qum• compatiblt 
* Buyfrom £1095 

Rent from £65 per month. 

Print Swiss Matr ix: 1 IOcps KSR 
and RO 24h r. duty cyclt 

•Buy from t l 184 
ent from £91 per month. 

A lso avail able for 
Burrou ghs and 

Un ,vac Systems. 

Qume VDU Mode l 
QVT 100 ser iH 

Vui o us emul1tlons 
n1il1bl e 

*Buy from £569 
Rent from £33 

pe r month. 

f'( ('I, \IAY IJ . l9X..1 



Uscr!loften find ii difficull loconfigure 
!he pcriphernh lhC) really "'ant due I< 
what l>Cem!I 1he 1houghtlessnc,!I of tllL 
manuf:tclurer. Thei.c 1n1crface rom­
pa1ib1l1t) problems·are. towmc ex 1cn1. 
attnbuiable 10 the pace oflechnologiCJI 
dcH;lopment. I n lhc ru!lh to pul new 
produCl!I on lhe market. the permuta· 
tion!I of compat1bilil) arc oflcn not 
proper!) con!lidcrcd . 

Wha1e,er 1he rca!,011!1. the Commo­
dore 64 and Vic have !luffcrcd along 
\loith the rc!ll - here are l\l,O J>O!l!llblc 
!,Olulion!I . 

Commodore 
in contact 
The Danb IEEE in1erfacc i, a dc\lce 
to pul the Vic and Commodore 64 111 

touch with the more M>phis1ica1ed rang<.• of 
peripheral dc,ices ;n;1ilable through the 
IEEE interface . The connection IO the 
IEEE peripheral, t!I through an edg.c· 
conncc1or. a, on the prinlcd circuit board 
of 1hc Commodore 40CK.I and 8t.XXJ ,cnc!I 
comp u!Ch. 

Up IO 15 )Cparatc dc,ice!I can be 
connected through the Danh interface 10 
the Vic or M s1mulrnneo w,ly. The 6-i 
,·cr!liOn ha, auiomatic.a ll) rclocJling t.•0<k 

m its ROt\ ·1 10 allo"' plug-in c,1mid~e 
programs 10 co-e'<i,t \\llh !he 111tcrfacc. 
Abo. the memory e"1;pan!l1on !!lot 1, u-.cd 
for the interfocing,. bul the !IIOt i!I rcpro· 
duced on 1he interface"° thal )OU can !11111 
add mcmor) . orcartndg.e-ba~d !IOft\l,,tre. 

There are l"O ,;et, of code 111 the Dam~ 
chip" 11h1n lhe 6-1 ,,er.ion" hirh n:loc,11e 
mto 1he Commodore M. The fm,1 loc,1tc, 
its.elf at COOO. the ,ccond at t«XXl. 1f 
needed. 

The purpose i-. to a,oid memor) con· 
nic1s by enabling programme ri. to u~ 
wh1che\er location!!. arc com-en 1cn1. For 
examp le. \\Ord·procc!>!IOr dc!ligne~ arc 
able to use the full mcmor) for text 1f 1hC) 
access the rode at 8<XXI. 

rhc Dam,11ucrface haschmm;11cda bug 
which is m bo1h the 64 and Vic. If )OU 
atlempt to input from a file on a dc,icc 
whtrh is no! connected. or not ,witched on, 
lhc compulCr!l ·hang' in)tead of ghing lhc 
rorrerl ·de\ ice nOI prci.e111 · error mesi.agc. 
With the D,1ms interface conncc1ed. the 
mc!l!l<lgC" rece1\ed. 

The manual g1,c!I fulldc1a1bof1he Jump 
1ables in the code. !IO thal machine \.'Ode 
programmer, ma) interface correct I) \\1lh 
1he Dam!I dc\lCC. 

Peripheral problems 
Commodore·, dCCl!IIOn 10 u-.c the 

C'<l!lllllg Vic pcnpheral!I 1hc ,en~tl 
pruner and ..end I d1!1J.. dri\e -for the 

Commodore M "a" prc!iumably taken to 
J..ccp co,h do"n . Bui 11 "''b a wurcc of 
ro n-.iderablc irn1a1ion 10 lo)al uwh of 
Commodore Pel producl!I . 

Man) Pet u-.cr!I alread) had printer.,, 
d1!1k dm C!l ,tnd pcrh,1p,, c,cn hard d1!1k,. So 
tocn1c r the "'orld of high rcwlut1on colour 
gr,1phic!I. mu"c and !1pri1c, with 1hc 
Commodore 6-i apparent!) me ~mt lc;I\ mg 
behind their efficient p.1rallcl peripheral 
dc\iC'e!I. 

Mo!il "'ere undehlandabl) Ull\\ilhng 10 
!IJlCndc,cn moremonC) Oll\CI) ~lo\\ i.cn,ll 
di~k dmc!I or a fltlll!I). 1101!1) pmuer. 
reahl>mg 1h1!1. "'hen Commodore 
announced the Commodore 64 computer, 
11 promi~d a p lug-in add-on "' ould he 
made a,a1lablc '° users could connect 
IEEEin1erfac cddc\1Cc!I d1!1J..dmei.and 
printer) C!lpcriJ ll) . 

Thi) ll:l:.E car1ndgc. ho\l,e\Cr. h,t) )Cl 

10 emerge. and m,t)' nol for at lca!II one 
more month. In anyca!IC.il i!iprobablc 1ha1 
1he Commodore cartridge "'ill use '°me of 
lhe 6-l'!!o RAM, and therefore ma) be 

incompahble \\Ith ",()m1.· progr:tnh "'h ich 
hr1pixn to u..c pan of 1ha1 memory . 

It \\,t!I mCHlahle that another add -On 
rompttn) "'ould fill the gap. Odord 
Computer S)!llcm," ,l!lactu ;ill) produc111g 
il!I ,nlitll. nc.11 lrm:rpod at the end of 
March . 

The lnierpod l!!o ;.1c1u.itly a )mall-)('alc 
computer in 1bO\\ n nght, u:,,ing none of the 
computer·, RAi\·1. lb proud boa!!ot i!l lhal i1 
""ill hook ;m) pcnphe r.tl lo the 64 or Vic, 
and PCN°!1 IC.'>ts show thi!i lO be true. 

Th1!1M>rt of product is imponant bccaui,e 
thcM i!lcla1111cd to be a bu!line ... !I marhine, 
and a!!o !IUCh mu!lt haH' accc~ 10 twin di,J.. 
dme!I of rca ... onablc !IJ>'!Cd. The need to 
back·up 1mporta111 d.tl.i I ) e\'Cr-prcM'nt. 1f 
,11al hu!lillC-"!I information i!I nOl tO be IO!lt. 

The hn erpod or !IOmcthmg !limilar i!!o a 
·must· for the \.Cnou) u)Cr. With 1b 
add111011. and 1ha1 of the Co nun oclorc 
monitor prom i!ICd quite !IOOll. the b4 
!lhould rcal i..c 11, full po1c111i:d. 

Bu)er.. are hi.c l) 10 be a tiulc l>Urpni.cd 
on opening the container. becau!IC they 
find that 1hc lntcrpod l!I notwneat a device 
in u~ as lhc picture, acco mp.an)in g !he 
ad,ertb,cmenl!I \\OUld h;i\·e led them lo 41 ~ 



SIR COMPUTERS LTD 
CARDIFF 

Agen ts for Acorn , 
BBC and TORCH Computer s 
(JJ(JJ{!l Microcomputers 

Mode !B...... . ......... .......... ... . .... .... £399.00 
B6CModelBwith 1.20S ....... . . ...... £:399.00 
ModelBwithdisc interlace. .. .. .... (509 .00 
Single 100Kd ascdnve ...... . . . ... £249 .00 
Dual2x tOOKdlscdnve ............ .......................... ..... ....... £:389.00 
The disc manual and utilities disc are both included 
Disc interface for the BBC Micro 
K.t........ . .............. £95 .00 
Fitted ....... ....... ... ...... . .. ....... .... ..... . .... ........ .. ....... £:110.00 
UpgradeolBBCModelAIOB. ................. . ... ....... . £90.00 
Please telephone lor up-to-da le lf'llormatioo on Prestel , Teletext 
speech synthesis. second Pf'ocessoB etc. 

lORC H Computers 
Z·80Dtsc Pac:ktorthe88CMicrocomputer ............. .......... £895.00 
This uml connects 10 the BBC Micro 1n the same way as a normal 
disc dnve, but as well as offering a dual 2 x 400K disc drive !or use 
under BBC BASICOfotherlanguages.1tpmvldeslheoplionotusing 
the wide range of CP M software available IOf buSH"leSS and data 

~~JJ,~~~!., T~~:: ~~;.!.!rt~::~~ 
system developed from CP ,M 2.2. 

PERIPHERALS 
SeikoshlGP100APrinlel' 
NECPC8023Pnnter 
Kaga12"RGB~ 
Sanyo14' AG8Monilol 
Higf,r..solubO(l 1Z'black.greenmoMOr 
Oewtty by lntetliri< ol any of hi above ilems £10 .00. 
I.Wess otherMH s tated •• pnces inQude VAT 

<221.00 
[3".00 
£290.00 
£270.00 

CIS.00 

SIR Computers Lid., 91 Whitchurch Road, Cardiff. 
Telephone: (0222) 21341 

DOUBLE DENSITY 
80 COLUMN D.D. 

EPSON FX80 
DAISYWHEEL from 
MONITOR 

£995 
£1195 

£365 
£425 
£89 

(Prices + VAT & Delivery) 

DISCOUNTS 
ON 2 OR MORE 

WE SPECIALISE IN OSBORNE ANO 
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rommendable prodU<.·1. and should do"" ell 
in c,rcum ... tance,;, "here the ex1ra faaht1c, 
Ju ... 11fy the extra co,t O\Cr simpler ,olu· 
IIQn, 

a- 1>arm1r:r:c.1,ncrracc= ~ CntM 
Prict !*I 9:1ilet: (OSl)~711 I 
._ ln1crpod ....,...._ (hfurd Compute, 
Sys1cms ,rte. 1125 T.t t0993) Kl.?lill 

bel~,e. In order 10 ha,e '-Ome RA \I on 
hoard. ,md for \afeh reao;,on, . .t tran..,for­
mer ,.., ">upphed In order 10 ha,e no 
posMble mcmor) conflict, ;1nd ;1complc1e­
ly sclf-... uffic1cnl dc"1cc. :1 J)O"H'r ,upply ,, 
n«c~ry. hut 11 Vlould ha,c been bcnerif 
the pte1urnhJd "'ho"n th1.., 

S1m1larl~. the lntcrpod doe~ nol allov. 
)OU 10 U\C the Pet Vlilh the Vic or 64 
pcnphc r,11, 

The race to interface 
The m,inual. ..c .. cn,hcci..of A4. gl\csalt 

the 1nformat1on )OU are l1kcl., to need. On 
po""cr-up the dc\lcc doe.., a I~ ..«Ond 
'loC'lf-tcst. and then )OU are rca<h 10 go. 
l)c,,l(C adJrn..,1n11s tran ... parcnt, but 111.., 
ne,erthcle~ ii ,:ood idea 10 change the 
de,ice numbcrof the IEEE parallel dc,1ce 
1( you arc U\lng tVIO "•th the ,,unc de, ice 
number. othC1"1~ lhe lntcrpod .,.,.,II 
alVla)'S sel«t Che ~n.al dc"1ce A program 
10 change the de,ice number of the disk 
umt ,s included ,n the documentation 

A strong ""armng is g,,en that )OU 
should male all ronncc11on and d1...ronnec· 
lion with 1hecompu1ersw11chedo ff. Th1sis 
important. since the lnterpod ,.,11 cope 
••th up to a total of 30scnal and or parallel 
IEEE de, 1tt'II at once. tO(ether 1o1o11h one 
RS232C dcoCt". 

Becau.sc the pod 1s a compu1er 1n its o" n 
nght. )OU can 1111errog.tte 1b command 
channel. and ..end a ,•imcty of commands 
to ,1 to change baud rates. cama,:c rc1urn 
delays. and ronH·rt COM ASCII to 
standard ASCII for instance 

Th1scon,H1crabl) enha~ 1he capab1l-
11y of the lntcrpod. 1o1oh1ch all in all, is a 

1'0, MA 'I I l . l~~l 

The race to get the Dam!lo and lntcrpod 
IFE.E. interface, onto the market h,b 
been on forwmc time. There 1o1oa\ one 
ma,or d1fficull) to o,ercome. and 
Dams and Oxford Computer S))lem\ 
50!,ed 1ta1 the\ame 11me. 

It m,ohed gc111ng 1he de\1ct to cope 
\\1lh both serial and parallel de\lCC:) at 
the same time Th" \\M important. 
because many U\Cf\,.Ould\\ant to copy 
file\ from a 5,en..11 dme loa pJrallel on<, 
(perhaps on!) borrO\\ed tempor,mh) 

II 1s interesting 10 e11:amme the t"o 
approaches: O:dordComputcr·s Inter­
pod 1s a ,cry small. stand-alone, 
dedicated computer, \\h1ch make) no 
demands on the memory of the host 
compu1er. and therefore cannot cla,h 
v.11h the memof) requirements of an) 
program LOAlxd m10 1ha1 machine 
This has required the use of a lrandor· 
mer, at add111onal co,1. 

Dams has adopted the che;;.pcr 
approach of plugging into the memory 
expansma. 

You can adJU\I the features of Che 
lnterpod. and can interface to RSl.12( 

de1rices; 1he Dams de",cc ,ou t,tlc a!io 11 
comes 

The D,1m, 1111erface 1!>dJ11ned to run 
faster th.in the Interrod . hcc:tu'tC 11 
loob for an l[EE pa.rallC"I de,icc fi~t 
and ronH~r1, 10 ~nal 1f n«C'\s.al). 
\\herca) the ln1crpod lool, for a )Crial 
ctc, ,cc fir)t, and then a par,illcl 

lntcrpod. ho\\C\Cr. can rope "ith 
t1o1oicc a, many IEEE dc.,,ce, as the 
Oamsdc,ice · although 1t 1\d1ffieuh to 
,mag,ine 1ha1 this 1s of great importance 
tomanyusef\ 

The Dam, de, ice permit\ )OU to ha, e 
both 1hc \Crial printer and the i,cnal disk 
connec1cd. because )OU do not tie up 
oneofthestnalOINM>Cket\ lnterpod 
does usc one of those soclel~. and 1f )OU 
want lo ust the 1515 pnnlcr 10 dump 
high r~lution graphK'11. or Commod­
ore graph~. and also usc both 1ypesof 
disk dmc at once, 1h1~ could be 
significant 

The pnce\ arc so different. at £49.95 
,ersus £125. that )OU •111 need 10 ha,e 
,erygood reason indeed 10 pan"" 11h 1hc 
extra cash 

" 



Micro Professor 
-oriental Apple? 
TI MtCro-Prorcssor (MPF) II 1s a and1nfonnatwc . lt mcfodcsahstmg o f1he ThcMKTo-Prorcs.sor1 scapablcofrcact· 

oduc1ofTa1wan.ormorccorrtttly. monuor progr.1m. v.h1ch 1sgood news for mg badl) 10 mains trans.en1s. ,c. shght 

c Mul11tcch Industrial Corporation. machine rode fans. nue1ua11ons m 1hc J>O"'Cr supply . Events 

II is not a new mac hine : Multite ch The programming man ual attcmpcs 10 which do not even cause the screen co 

launched it 1n che US two )'cars ago. and it bc\.·cry 'user friendly ' fonhc benefit of the flicker may have drama11c results clse-

comcs to Bnt ain with a rcputlhon for complete beg.inner . It 1s clutte red with ""here . 

offerin g an arch 1tccturc very hkc 1he canoons. none of v.h,ch conmbu tts much At one point dunng the tests the 

Apple's, but for a much So"'cr prt«. 101hc text. contents of RAM (a largt program) were 

Thc s1m1lan1y between the two One dra .... lng has 1he remarkable cap- com·ertedmtoga rbagc.bccau.scahgh1was 

machines is so grea11ha1 Mu1!11cch has lion, ·,n order 10 comprehend human swi1chcdon1na roomn cx110 1heoffice. 

been obliged to pay Apple a fee for each bchavior. please look at 1hc following This kind of t hing can be JU'il a linle 

Micro-Professor sold . pecturc. · The piccurc sho .... 'S a man ...,,1h an annoying .. 

Ob\iously lhc ability 10 run Apple a1omK: energy symbol m his head. sur- Problems w11h pYACr nuc:1uattons arc 

soft...,.1K is• s1rong scll1n1 po1n1. bu1 can rounded by bits of human body connected said 101rouble maduncsbascdon 1hc 6502 

the Micro-Professor stand as a machmc m 
i1s own righc? 

Presentation 
While 1he Apple has the bulk and stylish 
design of an ofrtee 1ypewn1cr . 11s d,scant 
cousin looks hke an o,ocrgrown catculacor 
ma grey. slabhkc casing "'llh a keyboard 
measuring JUSt 2lil >< 6\.k ins. 

h docs feature interface points for a full 
range of peripherals and a prominent 
spcakcrgnll, but the general impression is 
onco fau slen ty. S11II. nobodybuysmKTos 
for their k,oks - or do 1hcy" 

1ne 1iny keyboard has a complete set of 
character and funct ion keys. but 11 is less 
than easy to operate. The shif1 and space 
ke)'S arc pamcularly awkward 10 use on 
lhis scale. bul fortunately Mul111cch 
makes a larger c:,acnsaon kc)board. 
though this is sold separately . 

The machine hasa64 K memory. A 16K 
version apparen1ly exists bu1 has not been 
imported . It should be noted 1ha11hc figure 
of 64K include$ ROM and inc1,·11ably the 
monitor lakes chunks of RAM for its own 
purpo,< . 

Thc end result is lhat only about J.8K is 
available for the user. or less (about JOK) if 
high resolution grap~ics arc wanted. 

This is no more than the s~ allocated 
for programming on some smal~r and 
cheaper maduncs 

Documentation 
Documcn1at1on for 1hc M,c:ro-Professor 
consists of a User Manual , an introduc:1ion 
lo Basic: programming and '"'0 sup­
plementary leaflets. The mformataon 
p1,·en in these pubhcations is fairly compre­
hensivc. thouJh there arc vanous mac:c:ur· 
acics. 

II is a pily thal the text often reads like a 
lranslation from Chinese. wilh many 
examples of bad grammar and clumsy 
expression . few concessions arc made to 
the European or c1,·en the Amcnc:an 
reader. 

The User Manual is sensibly illustrated 

., 

,.. ........................................ --b) arrov.-s. Th111s scarcely the firs1 scc~p m 
undcrs1and1ng computers . as the manual 
claims. 

Operation 
It 1spossibletousc the bu1lt·m kC)boardm 
,...,o moon. Basic 1nstrvc:tions may be 
enlcred charac:1cr by character. or ahcrna­
t1vely by pressing s,ngle keys. as on lhc 
Spectrum. An overlay is provided to 
indcn11fy single key funct10ns. and anothe r 
card matches ke)'S w11h graphiccharaacrs . 
This SttOnd card i.s the nght SIZC to be used 
as an 01,·crfa) . but for some reason the 
spacc:s rcp rcscn11ngthc kc)'Shavc not been 
punched out. 

For the scree n display you ha .. c the 
choiceo fusingatclcv 1saonscto r amon 1tor . 
sockets being provtdcd for both . The 
MKTO-Profcssor...,-.., tested for th1sre1,1ew 
with a large cok>ur TV and a black and 
""h11e portable . W11h these sets the display 
was a httlc unslable - characters became 
fuzzy and unreadab le from time to 11mc. 

1lu s might be 01,ercomc by careful 
tumn1. but the machine docs seem 10 be 
nllhcr ICRSlll\'C a$ far IS the display IS 

con«med. Perhaps a mom1or...,·ouldsol1,e 
lhc problem . 

microprocnsor: I ha, ·e certainl y cxper· 
ienced lhem w11h the One. wh1c:h uses the 
6502A. 

Incidentally. the Micro-Professor does 
not .... 'Ork on 9 1,·olts. like UK-bu,11 micrCK. 
buthas51,·ohand J21,·ohhncs . An adaptor 
for lhe 8 nt1sh mam.s supply IS prond cd . 

The character set IS adequate but no1 

generous . It includes nc11hcr lower c:ao;e 
letters nor a £ sign. The latter omission 1s 
only 10 be expected in a machine designed 
ma dollar economy . bul a.san extra (O\'Cr 
1hc Apple) 1hcre are special graphtC 
symbols (li ta Pet). 

The speaker sounds far louder t han 1hc 
Spectrum's and almost as po~erful as 1he 
Oric's.. l) o not expect anylhing hkc PING 
or ZAP m the M1cro-Profcssor·s ms1ruc:­
tion se l. OO"A·e1,er. lllcrc arc no spcc,fic 
1n.saruct1ons for sound at all 

Making a noi.sc mvoh es POKEmg 10 a 
~a l addrc~ . a ncx1ble 1f tedious 
approach. You ha1,·ctopr0ttcdbytrial and 
error . since the manual gi1,es l11clc informa­
tion on the sub,cct . W11h patience 11 1s 
possible 10 product mu.sic and sound 
effects 

'There IS I PRINT FRE (O) ms1ruct1on 
which 1s supposed to g1,.e lhe number of 
free bytes. It is less helpful 1han it appears 
10 be. since it returns a ncga111,c value. The 
manual gl\cs no advice on how this should 
be 1ntcrprc1cd. but m fact its •t,•i'os 
complement". so 1hc real figure 1s 65535-
FR.E(O). whtch ...,o,ks ou1 to about 38K . 

The monicor program beh:t\'C5 hkc the 
one on lhc Apple 11. and 1s very near ly 
1dcn1ical. 

1ne lia SK' mstruc:IIOn SCI IS, .... cu . basic . 
"i1hou11he fnlls andgo oc:hesof somc later 
1mplcmen1a11ons There IS no RE· 
PEAT .. UNTILloopfaah tyfo r cxam­
plc. There arc no INK, PAPER or 
BACKG ROUND ins1ructions eilher 
(COLOR must be used m4i.lead) . For those 
who do nol value thcirsam1y.1hcre is lhe 
ability to run Forth . As )'Cl. no other 
languages ha1,·c been announced . 

Micro-Professor Basic performs arith · 

PC~ MAYIJ.1983 



metic to eight decimal places . not nine as 
staled in lhe manual. The rate at which 
programs run can be varied using the 
SPEED instruction . A total of 256 speeds 
of excculion are possible. with the fas1es1 
being assumed if none is specified. 

The PRINT inst ruction is executed 

PO,: MA Y IJ .1983 

slowly unde r all circums1ances. II was 
1cs1ed with the following program. which 
print s the integer s from I to 100: 

10 FOR X = I to 100 
20 PRINTX 
JONEXTX 
This took 20.4 seconds lodisp la)' all the 

numbers . The same program 1ook 10.5 
seconds on an Orie and 5.9 seconds on a 
Spectrum. 

Ed iting facili11cs ;ire ra1her limited. 
Accord ing fO the manual, program lines 
ma)' be changed once entered. but the 
machine tested 'hould no1 allow 1his . The 46• 





,w.., RMg4I Addttions The Communicator 
range has broadened to add a new 20 Megabytes ~ 
W.nche ste r Hard O.sk ~ System 10 the already 
well established 5 Megabyte and floppy diskette 
n'IOde*s MOlher new sys1em offers 8" floppy dtsk 
drives lo, compatlblllty ol data transfer Wi1h the 
assooated iape and addll.onal WW'!Chester back up 
sys1ems ~1 l'dds up 10 eight baSK: models - aM in lhe 
same neat, stac:katM. cas.ng- all based on S 100 bus 
oons1ruc1ion to keep Mure options in memory. users, 
peripherals and Interlace requlfemenlS wide open. 

,w.., Syal..,, Addmona Communicator 
operating systems oonunue to broaden both in 

opbons and lacilrt ies. An improved CPJM offers 
enhanced diagnos1u . for example, and au10 ~ 
from Hard Disk These base improvements aie 
reflect ed In the now tried aod tesled CommunicatOf 
multi·user MPIMII "', which also prov,des tor lul 
CPIM"' compatibwty . 

New Comrnu~1on, Option, 
Coffvnunw;alof now ofteq CPJNef"' and RBTE 
c:onvnunlcalions prok)oots. Individual Communicator 

Ml,inON!efs 
..........,_.TM ~MNtMIIS... Ttl 021-U271• 
~ l.-.cllic,O.,~·~-- T9' 0001)12062 
O....- TM.,,....,_....,_~ITW...-00._ 
T.t 0,,1,tt1J-:it ~ -~~~"9c,s 
Tti106»<1Mo1S1~n.....-.....».il'.-.Ac.1!MI 
71101..Jl10505 .... ~-1C)<l•a.-..SWN1eo.­
a.-wcz t11 01-.1ni-~1·1., 1)L.,.......Ao.:I._ 
SW2Tt101"*111321 _Tht .,......_110-.,HO<IM 
~---~ 19' 0fl·231 •7) 7 ,.,,...,_ 
n.~W•IJppl,t'"-s..t19'0802.0S,­
............ X...~23G\-....cJl'lell9 1 1101'»:M7.0 

coma rt 
SPECIALISTS IN MICROCOMPUTE RS 

Comar! Lmted, I.Jtlle End Road, 
Eaton Socon, St Neots, Gambs PE19 3JG 
T e1 °'80 215005 Telex 3251' Comatt G 

New Range~ T.,m,r\1111 F'lnd out moreaboul 
Coman', new lfflllrt VDU. h'a a new advanced 
ergonon,icaly designed unit. h has a 105 keyset 
detached keyt,oard, ton o,eeo phosphor bll SC:rHf'I, 
and a low profile loot Its a per1ect oomp6ement to lhe 
Communicator 11'1 both styling and perlormanee 

So!M lhlng l don'I C:~ Cotrwnun.cltor Mill 
has Coma,fs established dealef network and 
nabonWide after sales MMCe back up. supporting 
thOusands d CotrwnunicalOfs already al work 
throughout the UK. 

And In the Future? Behind al lhes8 
innovations are advanced programmes d research 
and development. Soon Comar1 WII be bn.nglOg you 
16 brt, multi processor and distribu1ed processing 
systems This is your gua,an1ee that Convnunlcator 
wiN c:ontJnue to keep paoe as microcomput er ---To find out MCN'9 9bout Communk:a1or 

loct.)' , cell us now on 0480215005 . 
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onl 'I a lte rnatwe is 10 ret )'pe the whole I ine if 
an allera1ion has 10 be made. A minor 
drawback perhaps, but it represents either 
a bug in the ROM software or poor des ign 
(not to mention misleading document· 
ation). 

Programs can be monitored through the 
TRACE instruction, which will display the 
hne number being executed. 

The screen display is 40characters wide 
and 24 lines deep. High resolution (280 x 
192 pixels) and low resolution (40 x 48 
pixels) displays are available. though wi1h 
on ly four paste l colours . These are blue. 
green . orange and purp le. plus black and 
white . 

Storage 
Programs may be SA VEd on tape in l\,.o 
formats. One is recognised only by the 
Micr0+Profcssor. the other is Apple II 
oompa1iblc. Multitech supp lies a single 
tape lead which must be swoppcd betwee n 
lhc microphone and earphone sockets on 
the rerorder. Sure ly a double lead wou ld 
ha\e been more conven ienl. 

The lead for the test machine had a 
broken connect ion . but when this was 
repaired . ii was found that programs could 
be loadedwi1houtd ifficulty. but they could 
not be SA VEdonei1herof the 1wocasset1e 
recorders on hand. 

Hopeful!) this problem will only be 
encountered" i1h a few makes of recorder , 

Few detaib of 1hc nappy disk drive are 
available. It seems. however. that the disks 
will not have an Apple compat ible format . 
This is a blow 10 anyone hoping 10 run 
Apple software on 1he Micro·Profcs.sor. 
since much of it is so ld or exchange d on 
disk. 

Nevertheless. the existence of a disk 
sys1em will be an advantage to users who 
require business or scicniific applications . 

No separate drhe is needed for car· 
tridgcs, which simply slot into the side of 
1he Micro-Professor usclf. When a car-
1ridge is fitted. the program on it is 
LOADcd automaticall y. 

Expansion 
Mullitech offers a surprisingly wide selec ­
tion of periphera ls. The Micro-Professor 
will handle keyboard. joystick. TV /moni­
tor. printer. casseue 1ape. floppy d isk and 
cartridge (1hough not all at once) . This 
varic1y is one of the strengt hs of 1he 
mach ine. 

The disadvantages of the built- in 
keyboard have a lready been mentioned . 

40 • 241eKI. 280 • 192aropllics(6-) 
44keycalculator-type(ldd-oft---1vailable) 
l'lnllel printer. I (almoot) AP!lk ... _ 
Tope, either MPF 11 format or Apple format ~-Applcsoft Buie 
Sincl <1733 236010 
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but the extension keyboard is very dif­
ferent. It is beautifu lly finished and easy 
to use with keys in soft plastic. but firmer 
than those on the Spece rum. 

The layou1 is different from the smaller 
keyboards: there are two shift keys and a 
real space bar. 

This unit is excellent value for money. 
even if it does sport a key whose only 
function is to carry the Mull itech trade 
mark. The smaller keyboard can be used 
while the larger is connected; but the 
Micro-Professor is not a true multi-port 
machine. 

Joysticks are generally reckoned 10 be a 
must for fast arcade games. They ha \'C to 
take plenty of punishment from youngsters 
defending the bottom of the screen from 
rampaging graphics. Sad ly the joystick 
sold for the Micro-Professor seems likely 
to giye up before the aliensdo. and does not 
have the crispness of movement a junior 
marksman might demand . 

The machine can use any prin1er with a 
Cen1ronics interface. Muhitech's own 
printer is oft he thermal type. and can deal 
with !ext or graphics. II uses plain white 
paper. which is better rhan the smudgy 
silver stuff you need for the printer on the 
Spectrum. 

Support 
Dea lcrsare being supplied with Mullitech· 
wrill e n software for demons1ra1ion pur· 
poses. but ii is notclearwhetheranywill be 
sold to the public . 

The Micro-Professor comes with a 
usdul diagnostic program called Micro­
Nurseon casscltc which puts the hardware 
and software through their paces. inciden· 
tally giving an introduction 10 rheir 
capabilities. 

I have seen three other Multitech 
programs - they are unimpressive. One 
works ou1 the details of loans. g.iving the 
results in dollars. and does nothing your 
friendly neighbourhood pocket calcula1o r 
could not achieve . 

The other two were games. Gobbler 
(guess what it turned out to be) and TIE 
Fighter Docking. For the uni1iated. Twin 
Ion Fighters are spacecrafl nown by the 
villiansinStarWonfilms. The game itse lf is 
about as interesting as waiting for a upc to 
LOAD. 

Verdict 
To summarise. as a competilor in the 
Spectrum/Orie market the Micro· 
Professor is disappointing. It s price is 
rather high for the programming facilities 
available. and less than two-thirds of 1he 
memory is usable for Basic . Though 
Multit cch is promoting this product as 
an educational aid. it isunlikelytofarewell 
against the Spectrum (which is cheaper) or 
the BBC Model B (which is more ad­
vanced). 

On the other hand it does have some nice 
features. II will support a proper floppy 
disk system, which may prove supe rior to 
the 'microdrives' being coo ked up for some 
othe r machines. 

Finally it islo,gtly Apple II compatible 
though it can only use Apple programs 
from tape . 
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When compatibility 
breaks down 
The advertising for the MPF 11 saysthat it is 
'Apple compatible'. But just howc ompa ti· 
ble is it? As Jong as you're running in 
Applesoft Basic. ifs \'ery similar indeed . 
But if you are using anything else. the 
differences arc more noticeable. 

In particular, the memory map is much 
changed . . the area from S400 to S7FF 
is used by the monitor (probab ly for the 
single-key entry of Basic). As a result. the 
two screen pages arc handled in a very 
different way. Instead of there being 
separate areas of memory set aside for text 
and graphics. the two are in the same place, 
so that TEXT PAGE I and GRAP MICS 
PAGE I aremappedon1oeachother. The 
same applies to both PAGE2s . 

Graphic improvement 
There is another major difference. in 
that whereas PAGE 2 GRAPHICS is at 
S4000 on the Apple. it is at SACXXI on the 
MPF II . This eliminates 1hc annoying 
'forbidden area' which appears wheneve r 
high resolution graphics are used . 

Thisclogsupthe Apple's RAM. produc­
ing a memory-m a p which has one small 
area at the bottom (from S800 10 S3FFF ) . 
with the program starting at $800. and a 
larger one from $600010 H I MEM . which is 
usually used for data. On 1he MP F 11 there 
is just one large area free. extending from 
$4000 to HIMEM (wi th only one page 
used). and the default program-start is al 
$4000. 

Of course, on both machines the accual 
start of prog ram can be set to any place in 
memory. so this is not a problem 
more o f a poin t to note. 

However. it is far from cert ain that it will 
be possible to modify some of the more 
advanced high resolution utility program s 
or games. especially if they use PAGE 2. 
and I suspect that the same will apply to 
those programs which use TEXT PAGE 2. 

There is another very noticeable differ­
ence in the low resolution colour set. 
Unlike the Apple. which has 16 colours 
counting black and white, and a complete· 
ly different set for high resoluti on. with 
only eight colours (if you count WHITE 1 
and BLACK I as no1 being the same as 
WHITE 2 and BLACK 2). 

In actual operation th is will make li11le or 
no difference, since we have become 
thoroughly used to weird colours on the 
Apple. especially when running Stateside 
software. 

on ly 48K. wit h the top end or this be ing 
ROM. 

Of course. now that the price of 
RAM cards is so lo w, a \'ery large number 
of Apples have one installed as a matter of 
course. providing not on ly a full 64K. but 
also an txlra 4K which is double banked at 
SDOOO. 

The MPF wilh its straighl·line memory 
does not ha\•e this, which implies that 
programs like the UCSD p-system will no1 
work. since the y must have th is double 
bank. as well as the second bank of RAM at 
SECXXI to SFFFF. which the MPF II d0ts 
have. 

The most important deta il to consider 
when assessi ng the relative similarity 
between the two machines is 1hecapa cityto 
handle add -on peripherals. Since the MPF 
II has only one peripheral connector. it is 
obvious that lhere must be some major 
differe nces . At first sight the pin· 
assignments are very close . the 
address and data lines are in rhe same 
places, as a re many of I he othc r signals such 
as DMA in and out. NMI. IRQ. RES and 
lhe power- lines. 

Th e difference comes in 1he fact that 
there are several pins which carry different 
signals. These pins carry signals concerned 
with se lecting the slo1 on 1he App le. asv.·ell 
as some of the 'oddities' like USER I . On 
the MPF II these seem to be in\'olved with 
page-selection. and according to 1hedocu· 
mentation.change value depend ing on !he 
area of memory being referenced. 

Card problems 
This will not cause any problems with 
some oflhe simpler add-on cards. especial­
ly those which use only the address. data 
and power lines. but if any of the more 
unusual signals are required. then there 
may be problems . 

Another important ques1 ion concern· 
ing the relative compatib ility is - disks. 
Will they run or not? Well. looking at the 
pin-values on the disk<0n1roller. it would 
appea r that 1here wou ld be no contlict. 

Howeve r . since the process of booiing 
the disk depends on the re being a 
panicular piece of code a1 SCnOO (usually 
SC600). since the periphera l connector 
docs not follow this scheme exac1ly. and 
since there is only one of them, I am 
suspicious. 

The importers, Sirtel ,s ay that this is not 
possible. and in fact is not really necessary 

Memory f~n;::e'~:~~;!1t~:.roducing1heirowndisks 

The mach ine itself has a full 64K of Unfortunately,thesewillqu itedefinite-
memory. wi1h the area from SDCXK> to lynotbe App le compatible. 
SFFFFbeingeither RAM or ROM depend- Frankly. I didn't want to shove my own 
ing on the setting of a soft switch . This is card into the slot since I value my disk 
another difference bet ween the Apple and controller. and I certainly couldn't afford 
the MPF . since the stan,la __ ,d_A--'p'-'p_le_h_•c_•_•c_ob_lo_w_i_,u..:.p_. ____ __ Rk= hllccnlc:.Klfll::=., 

" 
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lb ORIC EPICS 
ORIC-1 

Rescue 
the Rod 
NeMt Dungeons of lnmguc ~ 
Oric·l Moe £S.SO ,.._,. ASL 
Software. 66 Ffordd Llyv,clyn, 
Unlc Acton. Wruh am. Owyd 
f ... Cassenc UllllllllPBHK" 
o.a.tl Mail order 

The Dungeons and Dragons 
theme is very much in evidence 
in this game from ASL. 

Centuries ago, says the 
blu rb. Zorro1h the ffl)'Stic man· 
aged to make his geta"ay from 
the evil eh ·es of the land of El 
Galador. Zo r roth hid in the 
dungeons of his c-astlc. hotly 
pursued by the elves. but after 
days of wandering along the 
corridors. the elves finally 
caught up with him. 

Thereupon. Zorroth uttered 
a magical spc tl and \:t01\hcd ­
and v.1th him di!>.ippeared the 
mighty Rod of Pov.er . 

Objectives 
You must enter the dungeons 
and find the Rod of Po"'er . 
Along the way. )OU "i ll cn­
coun1er m;my dangers "'h,ch 
you must ,no1d, but )OU go 
armed with )O ur O"-O ab 1l1ties. 

You al~ ha\C a sum of 
money w11h which 10 buy ol). 
jects such as axes and lanterns. 
and you may choo$e \'-hal 
charac1C:r you ""·ould hkc 10 be 
- Dwarf. Priest. Fighter. and 
so forth. 

In play 
After choosing my character 
andbu)ingmyequipment.1 set 

WHTCH·OIJTI 

off into the dungeons. So far, so 
good. but that was where the 
problems began. When 1he 
main program "-3S run. lhe 
message: ·seumg up dungeons 
and monsters' appeared. along 
wilh a Jumble of apparently 
random numbers . 

Then the hash a ppeared. 
meaning that I could enter a 
command. So I entered ·w· for 
walk. and the machine im· 
mediately crashed. 

That didn°t seem to be the 
program's fault. but the play· 
bac k level needs to be §t:t 
carefully when LOADing .. 

I found 1hat the screen Jay· 
outs were really pretty poorly 
designed. wi1h text sometimes 
overlapping. and worse still. 
when I encountered a new 
situation or character. thecom· 
puler's description of" hat was 
happening would literally flash 
onto the screen. then the pro­
gram "-'OUld mo, e on. 

Ba11le1, with mons1ers Vlere 
exciting. though. ·wa1ch out 
! ! ! Monster s' is the only early 
warning you get. then the ba11le 
for your hfe is on. After each 
move I made 11 would g1\'e me a 
blow·b)' ·blow repon. 

Verdict 
ll'sa real shame that the game',; 
screen la)OUIS are so mcs~y. 

The game has a good theme. 
and 1hcrc are plenty of ,11ua· 
11ons VI hich ,;hould keep the 
playe r going for quite a 1Ahile. 
But I hope thatASLv. 1Jl 11d) up 

ORIC-1 

Fortress 
of fear 

"- The Castle ~ One-I 
16Kor48K ~ £81"1t111is1Mit 
Bug·B)IC, 051·227 26-12 f.,... 
C~l1C l.Mpap 8a>IC DIIMr 
V..,.., NorM: OuUilts M:ul order. 
rompu1cr ~hops. WH Smuru. 

After much bragging about his 
exploits in lhe Gr'n Xanth wars. 
the }'Oung man rakes up 1he 
challe nge (and bet) from 1he 
local, illager s. and decid es to go 
into The Casile and hopcfull)" 
re1urn "11h any trc a ... urcs 1ha1 
might be hidden there. Bui "ill 
he return ? 

Objectives 
the games. since 11 desene~ You musl find. take and J...cc-p 
be11er. hold of six 1rea,;ure~ that are 

Oniel Janda hidden m the Casile. After all 
RATING 
Llstinc •ppe• I 
P\ly ability 
Use of machine 
0wn 1valut 

the trea.,.ures ha,c bee n found. 
they must be put ma parlicular 
room . What room )OU pul them 
in is for )OU 10 find ou1. Your 
mam 1,1,eapons arc your "-'lb. 

In play 
There 1Aere no instruction~ on 
how 10 play 1he ad\Cnlurc on 
lhc cass.cuc slce,e. JU">I some 
blurb about ad\enlures in 

general and some ltp!,. After 
loading the game. a mc~gc 
from a wizard appeared on the 
screen telling me what I had to 
do. From the start I decided 10 
draw a map-the besl .... ayco 
tackle most ad,·entures 
anyway . 

The commands 10 the corn· 
puter ar e of the GET . PUT. 
LOO K type and proved 10 be 
di(ficulr to use on some occa· 
sions. 

The screen isd1\'idcd into two 

parts. The top part displays 
)'Our position. Y.hat you can see 
and Y.herc )OU ca n go (north. 
sou th CIC) . 

The lower half of the screen is 
.... here you type in your re· 
sponse and also ,s used to gi,e 
the compu:er's reply. At 1he 
beginning of 1he game }OU <Jre 
g1\'Cn an op11on <h 10 \\hc1hcr 
you v.ould like the ke)boar d 10 
sou nd or not. There are no 
grap hic,, 

Afler IA.tndcring ;1bou1 lhc 
01">tlc I picked up a fcVI th111~ 
such as a Jar. hammer. l nife and 
-.o on. Gomg -.oulh I c,m1c 
acr<hs an animr1l, :1 rope and a 
sho,e l. 

After e.xanmung the anima l 
- 11 lool, hle a Y.Crc .... olf - I 

tned 1011c 11 up. l.11111. ,t11acJ... 11. 
bnbc 11. but 11 wa.., no U">C. 

After tr) ing 1ogoel">C1A here a 
fey. more time ... 1hc mcs ... agc 
·Ou1 of mcmor} ' 
appeared 

I tned the game anorher half 
dozen 11mc ... and found t hat 
dealing Vlllh the IAerCIAOlf 
Y.ould crash the machmc. 

Verdict 
There arc m<tn) pl..tces to ex· 
plorc in The Ca,;tle and. I am 
sure. many ,;11cky \ llua t1ons to 
gel out of. But 1f)oudon't know 
many commands you·11 find 11 
hard 10 do an}'lh1ng at all. 

The game looked mtcresung 
at firs! bu1 my mteresl -.oon 
dwind led due 10 the restrain ! of 
not knowing m<tn) comm ands . 
1 felt that d1sc0\·enng how 10 
proceed m 1h1s game 1Aas Just 
too difficult. and the mev1table 
crashes put me off. 

RATING 
Listing appe•I 
Play•bility 
Use of machine 
Owttallvalut 
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Sell your 
unwanted 
Software! 

80% of original price paid! 
Any home micro! 

Special opportunity to get into 
games programming will be 
enclosed with details sent! 

Spectrum 16/48K - ZX81 - VIC 20 - Commodore 64 
Dragon 32 - BBC A/B - Orie - Acorn Atom - Lynx 

and Newbrain. 
- ---- --- ------ I ------ ------- -

Send for full deta ils to: : 

COMPUTERHOUSE 

FREEPOST 
ILFORD 

ESSEX IG1 2BR 

: Name _ ___ _ _ 

: Address , ____ _ 

: -- ----­:---- --­:-------
1 
I 



STAR TREK GAMES 
BBCB 

Starfleet 
expects ••• 
NaMI Starstup Command s,,it ... 
BBC Model 8 l"rke £9.95 
,..,.,..._ Arornsofi.0223 316039 
F...t Cas\CUco.tlet:tArorn 
dcakrs 

There ;ire plenly of Star Trek· 
type games ror the BBC micro. 
but the latest Acornsort offe r · 
ing ha11 a few no,cl ideas of its 
own. lnStari,hipCommand you 
are a Slarfleet caplain. This is 
your firllt starsh ip. so )OU need 
to prove you™!lf. 

And with far more al ien!> to 
fend off than you can JX)!>11ibly 
hope to defeat. proving your ­
selr won'1 be Ca!>y. 

Objectives 
The b:11,ic idea of the game is 10 
stop alien space!>h•J>) taking 
over 1he fina l fronucrs of space 
- not to mention going where 
no human hand has !>Cl foot. Or 
something of that kind. 11\ a 
onc-p la)er game. but you ctm 
rig the odd,:i bit by g,, ingcither 
yourself or the enemy !>mall or 
large torpedoes. to be fired out 
of the from of the spacecraft. 

The a liens ha,e ob,iou!> ly 
decided to nlO\ e 1n on our 
galaxy in a big way. becau~ 
they just keep commg at you. 
Ther e\ no way you can i,top 
them all. so .if1cr ,1oppmg a, 
many as pos!>ible. )OU turn tail 
and get out fast by ei,capc 
cap!>ulc. 

In play 
First. y·ou mu!>I decide on the 

• 
• • 

size of 1hc torpedoes you want 
10 g1\C to )Our l,h11> and 10 the 
enemy. Then you· re in deep 
space. with the alien ... allaround 
) 'OU. 

You hit an r,hcn amid:-.hips 
wi1h one of )'our turpc-doc:.. 
w11h a mighty expl~1o n. bul 
1hcn tmothcr altcn ... nea~ .. up 
lxhrnd )OU a nd ram'> )OU. and 
)'Ou' rc in trouble. 

Now )OUr energy level start) 
to na:.h- 1hcrc\ no1hmgfor 11 
bu t 10 get Oul in lhc c-.capc 
lapsulc. You hit 1hc cJeclor 
buu on. and the !:,Ound of )'Our 

ship·.., enginc!> die, :,way. till 
wi1h a trcmcndou!i expl~ion. 
bits of your doomed \ CSs.el are 
nungmtospace. 

If you scored over 90 pomb. 
)OU arc put back in command of 
)'Our ha:.tily rebuilt ,pace:.h1p. 
but th1:.11me thealicn!>.irc much 
bigger and more powerful. 

I f you\,e managed 10 v.·ipe 
out a i,u1tably high number of 
aliens. )OU can put )'Our name 
onto the high M:Ore table. 
You·rc gi,·cn only one cha nce ,n 
this game. and play ill fa!>t. but 
you do have some conirol o,e r 
the 11pccd. 

Verdict 
Thi:. game .... ill talc time to 
learn. but I think,,· !> .... c11 wonh 
the effort. I have now managed 
10 pu!>h my lugh -.core up 10 
1.155. but Acornwf1 i,:iyi, 
score-. of .1.IXXJ h:1"c been 
aC"h1cved . Th at could take a 
while. but I am ccrta1nl)' .... ell 
a nd truly add1('led my!>Clf. I 
.... ould rccommend it. 

KmnWitliams 
RATING 
1.osthlJappeal fl!tfl!tfl!t-
PlayalHlity fl!tfl!tfl!tfl!tfl!t 
Use of m•chin e flit flit flit flit 
..... . ,.,........ fl!tfl!tfl!tfl!t 
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DRAGON 

Talking 
Spock 
.._.. Dragon Trd . .,.._ Dragon 
32(+ j()ys1ick)P'rtce.£9.95 
,......, Salamander Software 
(0273 n1942) Fanut Cass.cuc 
.._..... Baste OUMt-........ 
Tandy shorlly o.tlttt Mail order. 
Spectrum -"h<>P-" and other dtakri 

Star Trek ,_., now an e ... 1Jblbhcd 
compu1cr f.i,uuritc. and"-" thi~ 
)Cem_., to be the fir111 n~r11ion for 
the Dragon. and a good one ;tt 
that. Lt ,hou ld be a required 
purcha~ . lfyoudon'tlrnowthe 
game if_., hard lo describe. but 
11\ hke Spac;e lm:idt!r:o. meeb 
Banbhip!> under lhe e)e (or 
po!>-"ibly tht! ear) of Mr Spock. 

Objectives 
You a rc in charge of 1he 
S1ar:.hip Enterpm,e. and a_.. if 
keeping 1he:or.hipin full ,...orking 
orde r ""a!>n't lricky t!nough . 
)ou're a l,o me ant lobe nddin g 
the Galaxy of Khn gons m the 
i,hortesl poi,111blc 1ime. 

A:,. well a_., JOY!>tick control for 
the .'lh1p. there are numerou~ 
keyboard entric:,.. prmc,pa lly 
the onc wh ich ghe.'I )'OU a view 
of the whole Gu laxy. which can 
mea !>UfC 6X6. 8><8. or IOX 10 
:iet.vrd ingtothcdifficuhylc1, ·el . 

First impressions 
The game come:,, with a lb-page 
flight manual. which tclh you 
everylhing you need 10 know. 
The mai,:. of informatiun seem!> 
daunlingat fihl. bu1 plunging in 
and playi ng I!> a good 1A.1y to 
learn. 

10 

that thi!> j_., a real -t ime game. so 
if Mr Spock wanh to vi ... it the 
toile t he'd bctlerdo 11 before he 
i,tarh battl ing ror the :,,ur\c1val of 
the Gr1laxy. othcl'\l.1~ he m1gh1 
find there\ no ship to com e 
back to . That lin lc problem 
dealt with. and ha\1nga llocated 
M>mc of your energ y unit!> to 
form a :,,afcty :,,hidd around the 
... hip. )OU c:m then mo\e con· • 
,en1iona lly or time-warp 10 :my 
oft he llqUare_., in the Galaxy and 
deal .... 11h the Khngon11. 

Thre..: typc:,.of pha!>Cr!>can be 
fired at them, 1f )'Our energy 
le,cl ,_., high enough. or altern:i· 
li \'cl)' you can zap them with 
very !>low 1orped~:,.. thoug h 
z.iphhardlythc right v.ord. The 
torpedoe_., ;ire launched and 
directed by JO):,.tick. 

The gr.iphlC!> .ire exlremcl y 
good, e.'lpcC!itlJ)' if )'OU lry 10 
.... and e r out be\ond the known 
l11n1111of the oa1;1xy (no t a v.i-.c 
mm1c). But 1here i-.n·1 mu ch in 
the v.a) of )()Und l'ffl'("h. apart 
from .i tc.... pmg_., Jnd beep .... 
Mmd )OU, .... ,1ho nl) Jbout 111.:K 
of memory lc h v.hcn 
LO ADed. there·, no l .:1 lot of 
room for mcorpora11ng an 
m1er-galact1c hll J)dfJdc . wit':,. 
ccriam ly telllmg the Or.agon 10 
the full. 

Verdict 
Dragon Trek may :,,eem expen· 
:,.ivc , bur ,f you .... anr :i game 
that'll gomg 10 IJ,t bc)Ond the 
fir'\tfewplay'l it°li'AOrthll . bcn 
theea~y le, els arc hard, and one 
look a l the hard levch ..... ,1h 
XI Klingoni, wandering 1he 
Galax y. 11, enoug.h to ma ke 
anyone !>3)' ·Beam me up. 
Scouy .' MtlleCemird 

RATING 
lastin&•PPHI 
Playability 

In play Use of machine 
The fir:,,l th ing to remember ,~ OYer.U ••kte 

fl!tfl!tfl!tfl!tfl!t 
fl!tfl!tfl!tfl!tfl!t 

fl!tfl!tfl!tfl!t 
fl!tfl!tfl!tfl!tfl!t 
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Two lop tldYCMioMI .,._ 
~MbNl ... ter.onthe 
UC ll tcro put~ 
her9 onone~ for 
hric. 1he hln on the OfltC· 1 
llk:ro f<N'1he 48K OR IC•1. 
Chlt,H.IOll,e. 

Two c .. HIC e•m .. ~ 
duced here lor your OfUC·t 
Mk:ro to t fft your ~UII 
99:lltty end tene .11•• to the 
full. 
Forthe 48KOfU C· t ONLY 
OnfyCl.lOlltc. --

ALL PRICES FULL INCLUSIVE OF VAT AND P&P ­
NO MORE TO PAY 

All advertised software ls In stock NOW and will be 
despatched within 48 hours of receipt of order. 

* SPECIAL INTRODUCTORY OFFER-DEDUCT £2 
FROM TOTAL WHEN ORDERING 3 CASSETTES! 

l!.~e (() 24 HOURANSAFONE 

Ll•ffll•ted 9 King Street, Blackpool, Lanes. 
Telepho ne (0253) 21555 

_ ...;.._m:.. _......i;"""'-• 







SPECTRUM 
Planned to 
perplex 
Na.. Nov.01m~ Puzzle S,,.- 16K 
Spectrum ~ £4 95 Publ.......­
Ph1Pf)) A)~1atc\, 7R 21215 
forMllt Ca~nc Laq:11,ce Machmc 
rodc MNb Mail order 

To compare the Nov.01n1k 
Puzzle "ith the Rubik Cube 
\\-OUldn"t be far off. It's a battle 
of wits and anyone can play ii. 
W hc1her )OU sol\·e or not 13 a 
manerofs t:m1ina. 

Objectives 
You ha\C a choice of tv.o 
puzzles: each ha!'.> four leve l~ of 
difficulty and 1he sia rt pos111on 
is also the completed form of 
the puzzle - four large col· 
ourcd ;;quares. 

Towl\e puzzle one )Ouha,'e 
to move one half of the puale at 
a time horizon1ally or ,er11cal· 
ly. The keys one 1o·c 1ght ntO\'e 
the hal'>C)o. and the number. 
and arrows on 1he screen md1· 
cate direction!'.>. 

In puzz le two . the screen 13 

divided into \.Crtical and hor.­
zontalstnp!,. Ag:nn the finished 
puzzle 1s rour brightly coloured 
square!>. Wh en )Ou pla) this 
puzzle 1he l>tnp-, rotate about 
1he centre and 1he Mluarc~ on 
the trips rotatel> 10 thctt oppo­
site posi tions. 

Whe n soh•mg th1~ puzzle you 
select C for column or R for 
row. 1hen pres.l> an 1den11f}tng 
letter 10 mo\' e 1t m!O the 
position you want. 

Theaimoflhegamc1lowlvini 

In Play 
I opted for puzzle one. at le,el 
one. On the screen appc:ircd 
four 1,uge brightly coloured 
squares. Then the fun began. 
On went the music and the 
square,i. danced mernly on 1he 
screen tnto a Jumbled form 

To remind you what )Ou're 
aiming for. the right -hand cor· 
nerof the ..creen shows a picture 
of the fim,hed puo le, and tn 
the left hand corner a coun1er 
keepS rnb, on the number of 
mo,es. 

The puzzle cer1a 1nly bafncd 
me - I had clocked up JOO 
mo,·e,i. and wasst1 ll no nearer 10 
SOl\'ingit. 

Admining defeat. I con· 
fronted puzzle two. 

It took me a while to get the 
hang of 1h1s one. I had to 
carefully w,ork oul where I 
w,antcd the ,ertical and hori· 
zontal l>trip,i. 10 go. b) identify· 
ing the column or row on the 
screen I wanted mo,·cd. 

Somet1me,i. a colu mn would 
d1,i.appear from 1h pos 11ionon a 
mulo1Cal note and reappear in an 
une xpected pol>1t1on. 

Verdict 
llus game 1s we ll suued to the 
Spectrum and ma kelo good use 
of graphics .ind ~und. The 
mul>1Cal theme eac h lune )'OU 
mo, e a piece addl> a touch of 
origm;1h1y to the art of puule 
l>Oh·mg. SandraG..-•ndison 

RATINC 
Llstlq 1ppe1I 
Playability 
Use of the machine 
Orer1N,1kM 

ATARI 

Joystick 
jigsaw 
Mante llu mpt) Oumpt, .i.ndJ.id: 
andJ1II S,,tt .. Atan-M.kll'A.•)Pric. 
(JJ 9<ii appro~ PIIWhMf'Thorn 
(Ml V1dco .Ol·t062444 f....t 
('11~11c OwHets I.a"~)"· Micro C. 
rct:ukr, 

Remembe r 1ho..c old plas1ic 
puzzles w11h 15 lettered or 
numbered ~uarcl> )Ou could 
,;;hdc ..round a frame 10 make 
v,ordl> or pJt1crn,? Thai"s 1he 
1n,;p1ration for th 1, Nt'aw prog · 
ram from Thorn l ;MI 

Objectives 
You gel a picture of Humpty 
Dumpty or Jae._ and Jill. on 
theothersideofthctape· and 
)'OU decide how many piece, 111s 
to be sliced up 11110; an)thmg 
from 9 to 36. You also decide 
how thorough ly the pieces 
shou ld be shuffled. 

Then. before your ,cry cyci.. 
1he computer rCmO\es one 
piece. and ,! ides !he other 
pieces around the screen 10 

shuffle them. playing 1hc 
appropriate nursery rh)'me as 1t 
goes. You then u~ 1he JO)',lick 
10 put a large square cursor onto 
any square of )Our choice that ll> 
adJacent 10 the emp1y space. 
and the computer slides that 
~uare into 1hc space. 

And so )OU carry on. unul 
you either manage to recon­
s1ruct the ongmal p1c1ure. or 
flee g1bbenng into the middle 
distance. 

In play 
After each program is loaded . 
)OU get a glance- but only the 
,er) brit.·fc,t Jlance at the 

fim..,hed picture. l:lcforc an 
cnormou, Thorn l Ml 11tle 
screen dc~cnd, and rn, er, half 
of 11 up You arcn·t v,arned to 
1ake a good look at 1he picture. 

Then )OU pick )Oursk11l lc,el 
and the puzzle size ul>mg the 
SELECT orOPTION ke)'l>. not 
the JOyi.t1ck.and1(s,cr) e~y10 
flick past the le,cl )OU v,ant. • 

There·i. .i. ,,bt difference 
bc1w-cen the difficult) of le,cl 
four and that of lc,el fi"e- I 
found fi,e impossible. while 
four w,as a 30·'1-CCOnd Job. 

Le,el three ll> stnclly for the 
pre-scholars. because 1t only 
move,; about ty,o or three 
squares. As for Lc,cl 6 . . no 
ma11crhow1ov,cringyour1ntel · 
lcc l. I defy you 10 crack a we 6. 
le,el 6 puzzle 1n le\, than an 
,iflcrnoon 

Soll. t he graphic.., arc J gig· 
gle. though there 1s. s.omcthmg 
,cry odd ;1bout th1~ Dumpty. 

·Jack and J11r showi. )OU a 
rather ch impan,cc -hke Jack. 
head clu1ched m hands.. and a 
d1smal·lookmg J ill sprawled 
halfway down the I !ill. 

You gel a reward of sorlS 
- 1f )OU hn1sh the game. In 
'llumpl) · .all)Ougct1,i.:mo1her 
wmk from thchero.butm· J ack 
and J1Jr. )OU get a quick look at 
Jack lucked up m bed. 

Verdict 
There·ssomelhtng m this game 
for c"erybody. )·oungest in· 
eluded. but I suspecl 1hc appeal 
for an) one person will be 
\muted. 

All 1n all. a good idea. well 
executed. but plea,c. Thorn 
EM!. gl\ 'C ui. a copy of 1he 
picture to look at a,;; v,e play. 

RATINC 
Ustias•ppeal 
Playability 
U..ofmacll ine 

Shirity f•wcett 

P(N \IA Vl3.198J 



~...,...,...,...,...,...,...,...,...,...,...,...,...,...,...,...,...,...,...,...,...,~ 

~ =~~ ~ 
~ @:@vm@.i) ~ 
~ @' = ~ 
~ SPECTRUM - 16K ~ 
~ KINGART HUR·awargame1nwhtchyou rea1tyarea1war, ~ 
~ your stralegy has to be nght, because 11 11 1sn t you wilt not ~ 
~ survtve. A wrongdeciSIO(lor anerrorin,odgementcouldcost ~ 
~ r:! ~r lire or the lrves of your army. Eight banles must be ~ 

~ =.~:i:::;.~:U~s't~~~~=~~: ~ 
~ are you Iha! Klll9? ,:,0 
~ Maps, 1ext and g raph ics all combine IO set the scene in &h ~ i Century Bt1ta1n ~ 
~ BATI"LE OF THE BULGE The ArdeMes 1944, lhe Von ~ 

~ ~~~1:'n:::.,vl~·~~r:.=~r=~~~=: ~ 
~ and inlantry can be a hazardoos 1ask ll'l war eondtllOl'IS ~ 
f;,I An opcion w1th1n lhe program allows lhe use of a ZX pnnter 10 ,;,, 
i~~ produce hard copy maps ol troop pc>s1IIOl'IS ~ 

SEAWOLF : An unusual hunt and evade wa r game . The ~ 
~ imeriol' of the submarine con1a1ns all lhe dia ls and ~ 

~ ~~''°°oX::o~~=esa~!,~f:C':se~~ ~ ~ the su~ . Then you must dive to evade the chasmg ~ 
~ destroyers usmgyour ll'ISlrumenlsandcunning tostayal!ve . ~ 
~ Full graphics and reaJ.11me animation. ~ 

~ Each game £6.0 0 + SOp p&p. ~ 
~ FREE TAPE FIM STORING DATA SUl'PUED WlrH EACH GAME ~ 
~ . 
~ lYNTONfll llOOSE 1·9 P/IAEOS[lONOON wzQITT 
~ Telepl,qne0/l;Ol·ll10.kfeK89SJl;l/ l!O ~...,...,...,...,...,...,...,...,...,...,...,...,...,...,...,...,..ll, 

DOUBLE DENSITY 
80 COLUMN D.D. 

EPSON FX80 
DAISYWHEEL from 
MONITOR 

£995 
£1195 
£365 
£425 
£89 

(Prices + VAT & Delivery) 

DISCOUNTS 
ON 2 OR MORE 

~ ""'-~~~:,lit,....~ ...... ~ 

'RMEl ~ commodore~ i 
' ARCADE QUALITY SOFTWARE FOR p 

,,~!!!~~~~~~~~~~~~~~~ M THECOMMODORE64 t 
• ATARI 400 & 800 'S Sta, T,et< 24K ol Galac1>c ...,.,, ..... only t7 ()() it 

llj l With amazrig Spnte Graphics 3 
I Panic 64( Machne Code) Par'IIC wil never be the same agalfl "f. 400 (161(.e)(C Basic) £149.50 BOO (48K -+ Basic ) £375 

400 (16K) + BaSK: + Aecord&r + Joysld t- 5 Blank 
Cassettes + DemoCasseue £239 
400f48K)+Al1Abovellems £324 
800(48K)-+ AIIAboveltems £425 
800 ( 48K) + Basic • Disk Drive + Joystick + 3 Blank Disks + 
Demo 0.Sk £660 

DRAGON32 
Spec1rumtrom 
Oncl{48K) 
Ace 
ZX8 1 
EpsonHX·20 

Vk:20 
C8M64 
Sha rpMZ80A 
SharpMZ80B 

[99 
£169 

[89 .95 
£49.95 

£462.00 

[129 
£329 
[499 
£899 

Coming saan- Sord M5- £189 

24 GLOUCESTER ROAD 
BRIGHTON 698424 

I'(:,., \IAYl.l .lY!(.I 

I. a.ow the monsiers up, but run from the 5'Yapnet Only £7 00 ~ 
") W ith amaz.ng Spnle Graphics ;I 

t Frogge, 64 (Machine Code) Hop across lhe road and river IO ~ 
safety. Only £7 oo 
Wilh amazrig Spnl e Graphics 

~ COMING SOON - CRAZY KONG ! ~ 

l ~~~ap~~ .:c;;:~~~ I I Rescue £5 .00; Allen Attack £6 .00; and also Fantasia l 
1#. £6 .00. !. 
) Comng soon : Defender, Mt.wlcha-Cruncher lPac-Man) I 
l Dealers fantastic discount I 
~ Trade enqu iries wek:ome Tel: (07356) 71145 l 
1 Av.-only from-, NTERCEPTOR ~ 
1. M ICRO"S I 
I LINDEN HOUSE . THE GREEN, TAOl EY. HANTS l 
i_ DEALE R ENQUIRIES WELCOME !_ 
l OeplPCNI ' 

'*""~""ll!'t!IV"""W~""V ~ 



IQIProgramCards 
Ano1he r dche m10 our large stoc k of ,·011r 

programs this Vt.Cck g.1, mg 11 P(N Prog· 
ramCar<b for)oulocu1ou1andkccp. The 
progr.uns arc ~,gncd 10 CO\Cf both large 
and small machi nes, commo n and nol so 
common, games and apphca11ons plus 
uhhrie s. 

Most of 1he programs and :r.uhrouhnes 
included m 1hc iCChon each "'ed. are 
capabk of bemg modified for use on a 
~anety of machines so 11 •oold be ntCe 10 
hea r from any of )OU Vt.ho ha,e done 1h1s 
forco mputcn.O lh cr than the one forY1h1ch 
they were wnucn. The address is g1,c n 
b<low. 

This week 
Dragon owner) •ill be-plea!ted to ~c our 
fin.t program th,~ ¥reek 3) 11 prese nts a 
technique which I) currently unavailab le 
on 1he sta ndard macfone. II offe r) k, Vt.er 
case chan1ctcn. and the capablht) to nux 
te:ict and graphta in h1gh·r~lu11on 
graphtCS modes 

Subm111ed by Barry 11:uel. of 0 tCCSlcr. 

Oxfordshire. the progra m ,s a demon\lrn · 
tion of the method 10 define charaC1cri in 

h1gh-rcsolu11on graph~ \Cctors and dis· 
play1hem in a simple v.:a) 

Th e sc riah.!>ed Co mmodore database 
program from Ray and Ah\On Schofield. 
of Chelten ham. contmuc!l "1th two more 
Progr amCards and C\Cntually build!! up 
intoan ca.S)·lo-usc facihl) _ odoubt man) 
of )W "111 be abk toadapc 1h1s program for 
use on othe r mach,nc.s u.smg d1ffcrcn1 
hardware : disks. pc rh ,,ps., 

I low many of )'OU remember 1he spoo f 
'The Scl.sdon Man '? Well . "e hope that 
RO\ltan Vacher l!l not he. as he has !tent 
10 u.s · my firsl aucmpt at games 
proa.rammmg . . • for the Smcla1r Sp«· 
trum 

Th i~ game . Mons 1co. comams all the 
ngh1 mgrcd1ents - good use of 1hc 
computer. good grnp hi~ dc!l1gn and the 
appropn.itc amount of randomne\\ 10 
kttp the pla)er happ) A, the pro,.ram is 
designed 10 run on the 16K ,ersion 1h1!1 
~uld appc:al 10 man) of )OU. 

Last "e ek\ !!Ubrou1ine!l and example 
progra m demonslrated fanhllcs for arra) 
handhng. This v.:cck: 1he subroullnc as a 
facility to search a sorted an-a) for ~lccted 
stnngs of data usmg 'v.:1ldcard' 1ncluston m 
the sclec 11on cr11er ia. The exampl e pro­
gram dcmon,tr:ucs th is and al!IO uses 1hc 
!lubroaumes from last 14CCL. 

Reward offered 
If )OU v.:ant 10 'CC )Our o"n rrott-rams m 
pnnt !!Cml them to the Proi:r,un, Ld1tor at 
the addre,, llclow ,md "c "111 cmlc,1\ our 10 
get them ontoc.1r<l, a, qu 1r kh ·" IX"'1blc . 

h '<40uld be u grc:11 help ,f thl'\ "ere on 
disk orca,"Ctlce v.:11h a 1i,t1n1,mJJ no1eof 
rcqu1remenh clc A~ 1f fJme •ere not 
enough \I.C "•II e,en 'loCnd \OU re,11 monc) 
(J cheque a,tuJII)) on puhh c,tlmn . ,n our 
,tanda rd r.11c, 

Contnbu11on, ,hould be sent to:· 
Program, l·d,10, . P,no,wl ((Jm11w,r 
\,-11'!, \ ,u . bcl)n ll ou..c. 62 Odord 
Street . London\\ I A. 21 IG 

Lower Case Card 1 of 3 ---------------
S309l.C11'3 

II:' • • 0 1,..._fs ... l l: r uk" ...... ... .. . . OH I IN Hlt,l< o0•••··········· ''1l: .. ll•JIUJ• 1 

.. l(*',··········· 
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M>4flf ll 01 M<I UIIMMMI' 
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1,111f 11<11:"III IL !I H I 11<11 11<01 1,11,1. ll<l> 

1l l• • 11 l41 <1.40 1f<\ U IIIN ... 11lll., ll<l t<ft.· 

• • a, t••i •11 1u1r,. , 11 1 1.- • 
• .., fol 1+ 1 0 11.<0' ' .... ' 

... .. , ..... :k..'U.'f.~ 
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Dragon 32 
Dragon Basic 
ApplicallOn' Goneral lntereot,'IJtmty 
Au1hor. llony Hazel 



ZX81 SPECTRUM DRAGON TANDY BBC 
16K 16/48 32 LEVEL 2 A/B 

AWARI 

• The ancicnr African game of logjc. It Clkcs 2 minutes t0 
learn the rules but far longer to master the ractics. 

* Sck:ct the 'Goat-herd' 1cvd of pb y and ifs an addicri\ 'C' 
game fo.-duldnn (8+ ) that cxcrciscs thcir mmds - not 
thcir lascTfing= . 

* Sekel the 'Witdi.--doctor' kvd and it' s a ducn to your 
sanity. We haven 't bcatm it and we wroce it! 

ADVENTURE 
* Ove r 200 places to exp lore in th is machine cod e game 

using advanced data compression technjqun . 

* No random dcmcnts - you will nttd skill, running and a 
sense of humour as you explore caves, forest and C2SUCS. 

* Evade ruth.lcss pursuers and ovaa:mc a host of obs tacles . 

* Multip le 1Aord oommands and single letter abbreviations! 

£1 OOO IN PRIZES 
FANTASTIC VOYAGE 

(ZX81 16K ONLY) 
nus real-time gnphics simulation set instdc the hwnan 
body~ wrincn by a Lcaurcr in anaoomy. You arc injcc.,cd 
into the blood sttcam in your nuniarure submarine . Navi ­
gate the arteries , veins and heart to the brain , where a blood 
dot mmt be ckstroycd. Features a real wscular map . You 
will be an:ld<cd by 1,mphocytcs "'1idt must be dcso-oycd 
usmg arcade game iype graprucs. Everything yoo do us,s 
up precious energy . Three disp lay formats - a lateral and 
frontal body scan plus blood vcssd name , a dose-up san 
and a lascT-sight for fighting 1,mphocytcs. 

A.I.M. RESEARCH 

tt Buy both A wari and Adventure and on er 
the 'Foilbdc Owlcngc ' oompctition . 

Details with cz.sett e or send SAE . 

AIL GAMES £5.95 EAOl , 2 FOR £'!.95, 
J FOR £1l .9S (ANY MIX) INO.USIVE 

FOILKADE LTD 
DEPTWM 

66 LITILEDEAN, YATE 
BRISTOL BS17 4UQ 

MAKE YOUR 

OFFICE COMPUTER 
Our software compares with most you 've seen like a 
Porsche compar es with a pogo stick. So how come 
you 've be6n paying ~~~ ~h! ~f ogo st icks than for 

PART OF THE ----11 
xForth 
~w~,,~~s:,~~~o::a~~~:!: ;~·s~ 
beginne<s 100. From C50 
We also sell all FIG and Mountain VlfJw Press literature on Forth. 

ITW,...ll rdl ...._ ,.._.._.. .... _ .......... .,,., 
!~: fr~~~ w~~J·or,L Un«:0rn. The only choice for 
senous w r1ters ., andles all printers. does footnotes. contents etc 
£ 225 
We also sell Mince and Scnbble. the predecessors ol F1nafWord. 
wit h partial source code lo,- lhose with speo al needs 

The Word Plus (tmJ 
~~~:e~·:~~1

= th~\i::~d ~~~u: 
best spelhng checker at any pnce - see the revJews It also 
performs many oeher uselut tasks lo, wnters Wo,ks with other 
popular WOl"d proceSSQ(S as welt as Fina!Word C 11 O 

dBase II 
30 day money back guaramee on the only database handler 
worth conSlder1ng. £425 

Ac counts =
1
::~. ffg~ems - comple te account,ng pack¥ , -- ·-n 11511•.,_ .... -.,.,i11_-,•.,.•-""'oo-~.- .. , __ ... ~---, ____ _ 

P(, '1A ) ll. l'h!.\ 

AOCIC3p&pWI0 1S, YATIOllorOlrl 
ON'-' .nquitMs lflkom«J 2011_...,_ ...... 

c.~ c1M1ex 
TEL: (02231 353985 

FURNITURE 

~ 
Mobile and II.Iced stands to 1,1 most type, of m1eros , 

\IDU's and word proce ssors . 
MATCHING RANGE Of OfFICE FURNITURE 

Project Off ice Furniture Limited 
HAVERHILL · SUFFOLK CBS 8QJ 

" 
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VIC 20 MAC HINE COOi! MOHIT OII C14.,S 
MAlt.Ofl OUl++O TUMf0$1-70l 7100. 

G 
E 
N 
E 
R 
0 
u 
s 
D 
E 
A 
L 
E 
R 

D 
I 
s 
c 
0 
u 
N 
T 

PINM•"""me lGlu'WN-l 
19"doM""l'd'*M' ~o,cte,b[ 
~-...,,Accfls~dNo 
E•l)ol)diot• ~ 
~,Bloc:den.-,1 

~ SBORNE 

Far furlh,r information send coupon lo: 
GEM SYSTEMS LTD (Depl MCS) 

2 c,aw1ord Road, Hatfield, HertsAL 10 OPG 

NAME 

ADDRESS 

TEL 

PROGRAMS 
WANTED 

for 
SPECTRUM , DRAGON , BBC, ORIC, 

etc . 
ARCADE • ADVENTURE • BUSINES S 

EDUCATIONAL• UTILITY 

We off er 30 % royalties with a cash 
advance of £250 or mo re . We will 
also pur ch ase outright for a la rg er 
cash sum . 
National Mail Ord er/Adv e rtising 
camp ai gn & Internati o na l sa les 
network ensures th e h ighest r es ults 
for your ideas . 

All programs will be prof ess ionally 
p•ckaged wit h full co lour s lee ves . 

LASERSOUND SOFTWARE . 
UNIT 004 

STRATFORD WORKSH OPS. 
BURFORD RD . LONDON . E.15 

TEL . 01 ·5 19 -0791 or 01 -5 19 -7809 

Telep hone Enquiries Welcome . 

BUSINESS PACKAGES 
* Osborne 1 with double density 

disk drive 
* Printer 
* Amber/Green screen monitor 
*All leads 
* Free Software 

'"" 

INCLUSIVE OF MAILMERGE, WOROSTAR 3, 
SUPERCALC BASIC 

SPECIAL OFFER £1.599 (plus VAT) 

,Card Sort-;;;; 1:~~ r;~S';,~ ~:t 1i~~Jtardbox Illes 

GEM SYSTEMS LTD 
(DEPTMCS) 

2 CRAWFORD ROAD , HATFIELD , 
HERTS AL 10 OPG 

TEL: (07072) 66148 



Lower Case 
8309lC23 

Card 2 of 3 '----------------. 

57·95 Seoond .-id final MCtion of character 
vectof definitions. Tm full Ilse of 
d&finitions CCNef the standald charac · 
ter tet for ASCII values 32·95 

Lower Case Card 3 of 3 '--- -------------. 
8309LC3 3 
,..,., •• • • E.H.Nf-1 l Jf fl_~I ••• ••• 

oorttUOf'"l1 t<ltr11,1,1 t 

..... 1-;1• ·1oo-

r1•Blll'!iU8I•""' 
O•> .... 0 AECJ•EF •llHL'1t ff lH 1•.J·W•Y . .. . '1.,,,.!P"'i l' 

;.·10 SC • "t•"I", ,· ,1 1, -:;4· · , •,o<;;1;Jl<I•"''' 

'1:1,• ,.. • • 1 4' 1JG1,i..•o£Dt:.r,,..., 11 N«:,.. ..,.,fll'.'~rv1 • 

""""" • · •IHJ.t , "4•• ·1• 
t •,,., ., 1~ 1S t t. "!off" ,, t 111<1,.._ •. 

• ., IJ • (..,.·,t.,· • J-. I 11.()!;IJ9\1"''' 

.. ,., & • •frf11n.1~-~, · , 1;,1-. •••ll>IJSl.18H""' 
O•I Nl:1-.,""f~ I E:Y fl} C lNl Hllllf 
1i• 9(; 1 • "£,N• '• 18'1' I 11" ~O 1110illff<l\>0\11 
"I nQTO .. •"l .,..,,:1 OOf(W';ll:I 

·~- ••• • OISI LAY ~· ~1>,l">l•• •••• 
'"'"° ofrnw S( •• '>l • • co 1o 
H•H• f'"•"Jt< I I 10 L( N<l'ILU 
10"•) l)flAM LC • IASlfl'1IO • tt11:.1",l,1 111 
H>~\I NL-1 
tll1hl Rl.Tltfm 
14..,... •• •• f'"LASH MES 'iAl.f •• ••••• • 
~O{M• H•L 
.. •(IH, t:0 1 "C .. ,·',fL. • ~l 

l"" ·(•l.;1)',,l.J[<I\"'" 

2040 IF 1Nf"V 1o., • IH(N,;,•Jn 

I'(\, M" !\.I'll<,~ 

200 Set gr,c:,Ne display mode Ind dear ... _. 
210 MESisdataat n ngpaSMdtothedisplay ,..-
220 SCS is the SO'NO oo-ordlnat" value 

passed IO tho -· ""'1ine 230 51$11 the aetOng of the acaling IKtOr to 

240 ~~':T..~= settng 

250 
J:'!ssed IO "1e -! ,oudne 

erform display routine 
260-270 ~ay of example character Mt al • 280-290 ~al of example character aet at 

300-310 Otsplay ol example special characi8ft 
includ.og some no! avattable from lhe 
keyboard al SC11le 8 

320-330 Scale 12dlsple.y 
3<0-350 Scalo 20 (l;splay 
:,00.370 =:==rlef 380 
1000 Routint to display character' strif'lg 

accordingtoveclOrlstOfedWl LC$(32· 
95). Sttcio-oo:tina1es, scale and COiour 

1010 Loop for extraction of characters from 
...-..MES 

1020 Dfaw indMdoal charactel' U:9M'lQ vec-
10<1 as defined 

1030 =• Ut'ldl string exhausted 1040 to mainline 
2000 -IO "Oa,h" promptSellloglO 

one 
2010 Set fo<eground colour. Invert f\ag 

2020 
Ml1ing 
Akemately change foreground colour 

2030 ~~=y routine 
2040 If no key presMd then repeat flash -2050 Aetumtomainltne ., 





The gap, believe us, is wide. 
And the confusion surrounding personal computers, 

widespread. Because the term 'personal' computer now 
stretches to include a multitude of machines, with a diverse 
range of functions and capabilities. 

So let's set the record straight. And get down 
to business. Over the past quarter century Digital's main 
objective has been to personalise the computer. Permitting 
direct access to real computing power to whoever wants it. 

And in that time Digital have introduced 
minicomputer power into banks, mines, steel plants, farms, 
refmeries, aviation. broadcasting, universities and assembly 
lines to name but a few. 

Digital were also the first company to mass produce 
minicomputers, and the PDP-11 is, in fact, the world's most 
popular minicomputer today. 

A fact that makes Digital the world's largest manu­
facturer of minicomputers. Which, in turn. makes it less of 
a surprise that Digital have now developed a range of 
personal computers unrivalled in their abiLty to meet 
today's professional requirements. From the dual micro­
processor Digital Rainbow to the highly advanced Digital 
Professionals, the first personal computers with the ability 
to perform numerous functions at once, there's a Digital 
personal computer to suit practically any need. 

And the Digital difference becomes even wider 
when you consider Digital's uniqueserviceback-up,which 
includes access to our Customer Information Centre, 
service support, software services and maintenance. And 
in the unlikely event of anything going wrong, Digital 
guarantee to deal with any problem, on site, within 8 
working hours anywhere on the UK mainland. 

Plus you automatically get a free 12 month warranty 
to cover all our hardware and software. 

Ifs a service record that is, in fact, unrivalled by any. 
If you'd like further information about Digital pro­

fessional personal computers ring Digital on Basingstoke 
(0256) 59200 or contact any of the Dealers shown 
overleaf, then compare the facts with any other machines 
to see just how wide that chasm of difference really is. 

You11 end up on our side every time. 
Doing more. The Digital difference. 



Where to find your nearest 
Digital Authorised Personal 

Computer Dealer. 
LONDON 
8cduch•mp Computtt Systems Ud. 
115 Fulh.1mRo.ld. LoodonSWJ 
Tel 01-581 8134 

The Computer Term1rwL 44 C1the(lr•I J'L.«-. 
London EC4 Ttl 01-236 2187. 

Dnnot.tbUd. 
99- 101 Regent Street. London WI 
Tel Ol -4393 971 
(MJrket R('S(.trch & Advert,s.1~ Agenclt'SJ' 

Guestd Ltd. 8- 12 New Bndt-,oe Strttt, 
London EC4 Td 01-583 2255 
M.itmos (l«-trontCS Lid. 
14 16Ch 1kls Pl.tec,LondonSW59RX 
Td OJ-J7J 6607. 
(Opt1c1,ms & Opth.1mok,g1'-ts't 
Micro Busmcss Systems rt.C C.ml"IOfl Shffl. 
London EC4 Tel 01-621 1122. 
!'ttSOf'I.II Computers Ltd 220--226 81..,00f)S~te, 
UW'ldon ECZM 4JS Tcl 01-377 1200 

Pl.mnmg Consult.tncy Ltd. 46147 P.111 Mall 
Londoo SWIY .5,C Tel Ol-930.5274 

R.lnk Xerox (UK) Ucl The Xtto,c Store. 
84 P1eud1lly. london WIV 9HE 
Tcl Ol-629069415 

The Xffol( Sl0tt. 110 Nloorg.itt. 
London EC2M oSU. Tel 01-588 t5J 112. 
The Xt'fo"< Store, 76-77 Holborn. 
London WCIVoLS Tel 01-242 9596'7. 

Softw.1re Scienc"', Thorn (EMI) ~ 
i40ldr'.irkl..11W".LondonWl Tel Ol-4997CF/9 

Sofh,.,•re Scl("O('~ 88 Old St-rttl 
LondonECITelOl-25314N> 

Sumkxl Boocl.im Ltd. 203 -269 City RO.Id. 
London ECIV IJX Tcl 01-2500505 

5)1« Product, Lid. 
25 Bruton Llnr. London WI Td QJ.4091244 
(Pressure V~ De!.1t,,'I\ SurveyinJ,:. 
Structur ... l An.Jlysb)' 

HOME COUNTIES 
D.il,Wl('W Ltcl Portrcevi'S House, [,1sl 8.i11y. 
Cokh.c.-stl'f;E~xCOi 2XB Tri 02068658.JS 

rm .mSoftw.urlld . 683 Arnwd ... leRo.td. 
Felth.im. Mtddk-s(x.. Td 01·75 1579 1 

GSI Lid. Sfi11nhope Ro.id. C.unbe,·ley. Surrey 
Td 027662282.. 
(flAotOf De.ilrrs & M.lnuf.icturrn)' 
Key Computer Centres. Enlerpnsc House. 
Tcrr .. ct Road W.ilton-on-Th.imes, Sur~ 
Td 0932242777 . 

MK'ro Busn'lf'Ss Systems PLC. 
119- 120 High Sired. EIOt'\ Ikrksh 1rr 
Tri 0753555211 

MtCrof.ic1ht.cs Ltd. 7-9 Church Ro.cl 
!:gh.im, Surrey Tel 078'131333 
R,mk Xerox (UK) Ltd. Tht Xtt0lt Store. 
314 W1lh.im Strttt. Slough. fkrksh1re SU IXY 
Tri 0753 76957. 

AUTHORISED 

~ 
PERSONAL COMPUTER 

DEALER 

STC MKtos,, West Ro.Id. H.irlow. 
Essr,c CM20 lBP Tel 0279 443421 

Sytcc Products Ltd. Cord ~. 
rhe C.ill5('W.ay, St.inl('S, Middlesex . 
Tel 0784639 11 

SOUTHISOUTH EAST 
B.irtholomews Bus11"1CSoS Systems Ltd. Portfidd. 
ChK'~ltt . Su~x. Td 0243 775111 
CAgnculturi11I Suw'ien. fum ing)~ 
Computt:l"l.ind 
lSl'('fri~ Computer Shops Ltd.l 
Speocer~.12-14C.irltonrlace, 
South.impton. Tel 0703 39571 
Softw.tr(' Soc-nct'S. Abbey I louse, 
1.tll 191 f,mlOOl'ough RO.Id. F.imborough. 
H.ints Tel 0252 544321 

South ust Computers Ltd. 
Umt 2, C.i~leh.am Road, 
C~tlcli•m Ro.id [ndustn.al [s t.ile, 
l·bshngs. Susse,c. Td 0424 426844 
Sooth E.i)I Computrn Ltd. 29 H'8h Stred. 
rvt:udstoor. Kent Td 0622681263 

SOUTHWEST 
Comput.ictnltt. Tht.i trie Squ.irP, Sw indon. 
W1ltsh1reSN T TGN Tri 0793612341 12. 
R.ank Xtto, (UK) Ltd. The Xero'IC StorP, 
Bnstol & We51 House BrO.ld Qu.iy, 
Br,slol 8599 7AX. Tel OZ72 277tl2tl 

15C.istle5freet. 
Software Sc1encPS-. Unit 39. Southncld RO.Id 
NJ1lse.i, Nt Bnstol Tel 0272 t15146213 
South Co.lSI Computm Ltd. 
South Co.tSI H()US('. Wimbourne RO.Id 
fcrndown Dof'Sd fel 0202 tl93040 
W'hym.trk Compuhng. 20 Milford Street. 
S.ilisbury, W1kth1re SPI ZAP 
Tel 0722331269 

MJDLANOS 
48 MtCroctntr~ Ltd. JJn 4 North S...r, S..nbury, 
Oxon OX 16 OTF Tri 0295 66555150796 
Micro Busmt'Ss Systems PLC. Wirksworth. 
IJt.rbyshire Td 062 -9823120. 

MMSLtd. Kt'!w<IIHous<. 
75-79 Tav,stock Stred. Bedford MK40 2RR. 
Td 0234 40601 
Zy~I Dyn.tmK"S PLC. Z~l liouse 
Telford Ro.id Bicester. Oxon OX6 OXB 
Td 0&69Z 3361 

NORTHEAST 
Microwue Cornpulm Ltd. Ot.tmond House. 
Wtuldock Strttl. Leeds. TPI 053Z 434377. 

Mierow.arr Computm Ltd. Pl"ICW)' House 
1133 Hessk-H1gh Rc»d. HullHU46SB 
Tel 04t12 562107_ 

Whessoe T«hnK.al& Compuhng Systems Ltd. 
Brinkbum Road, Di11rl1ngton. 
Co.Durh.im DU6DS TdOJ2560t!tl 

NORTiiWEST 
C ytek fUK) Ltd. S.indringh.am HOtJS,P, 
9W.arw,ck Ro,id,Old Tr.iffOfd 
M.inchesterMl6oQC.! .Tel 061-a7246tl2. 

MK'To Business Systems PLC. 
Birchwood Science P.irk. W.amngton. 
Tel 0925 82ZZ61 

R.ink Xt'l'o,c (UK) Ltd. The Xero,c Store. 
Pe.irl ~r.inceHouse,DrrbySqu.ire, 
L1vttpoolL29QR Td 051-2367512. 

WALES 
R.ank Xero,c(UK) Ltd. The Xero,c SlorP, 
South G.ate House Wood Street 
C.ird.ffCfl 1EW Tel.02224011tl 

S1gm.a Systems Ltd. Z66 North ROid 
C.trdiffCF43BL Tel 02223 486 5169 

SCOTLAND 
Micro-Cmtrr(Complet e Mi<:rosystems) Ltd. 
JO Du~ Street. Edmburgh EHJ 6JN. 
Tel031-5567354 

Mino Business Systems PLC 
Tumhouse Airport. Edmburgh 
Tel, 031-333 1000 

Pilgnm Bus1ne! M.tchmes Lid. 
28 W.ilker Stred. EdmOOrgh. 
Tri 0Ji-Zl6 55ltl 
{Sol1C1tor.;~· 

Pilgnm BuS11l(SS MKhmes Ltd. 
Northfield P!...cr. Aberdeen. Tel 0224 645104 

R.ink Xero,c (UK) Ltd. The Xero:ii: Store. 
166 Hope-Stred G~G2 ?TC 
Tel 041-333 049 5 

NORTHERN IRELAND 
Systems Plus I.Id. 19 Glengormley P.ark. 
Newf()Wf'l,)bbey. Northern lrel.ind 
Tel 02J-IJ42117. 

OJCITAL UK HEADQUARTERS 
Digit.al Equipment Co. Limited. PO Bo.11 110. 
Re.id1ngRGZOTR Tet 0734868 711. 

"Vffl1c.il market .ipplic.ihon spea...111-y 

mnmooma 
r( 'N MAV1J. 19RJ 
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4~PP!.,,.n'T'(" ,•7.? " 
•"'9•1:'f:STIJF[ 
.. ~,,II~ "lt$>1.1T!)IQ"£ t[ t'll·lll'EDTnFPfflAS fll F11HOE OPASlt«El)IIIIIT[ ' 
.. .,.V Wl'fl PS UN '3910\ @:~131 FrJP A Nt<,[• 
4X°'7 P,lt(" • fil'S CPV ue112.est112 FOP HO PIIIN'.i£ TMRT IS ro, A Fllot"D !!'IT[ 
'""' Jl'W'· • ' . ) ... . l' 
•:r.111 =>9!Ht· 00 "".II WfllfT ".'l'"IJT TO PPJHT£1 ~· 'N • ltf'UT PTf 
•:>,<4 J .. f'T t • " TM(>I lj(ITt, 4329 
,1,;,fJ;"Ptf•'Y""""f.N".",OT~ft>lN"'MPIJl'T'),.IM'f[P' 
•3'39 FfYC' I • I TO 'I 
' "5 PEA.tlllfl C!I 
,1'.,>4(1, JS'"' .. . THEM N'IHT ·oro (IF" [IATl'I" 
,1;!1(1 IF itt• • (',OT(l..11!"1" 
4?6t'l" 'I'.'"• '" ' "f'l!l 'f'•'· ·11-~11N>:tnr:1ttt11111·11.n1t1 
J~-.. •!IV" I 
•"'2 I" -'If• ' • ' .._... .,.,,n "[>i:, ~f l'llll"'' 
4]'» re-NT Pll:Hf1' PE'..PI 

P?"iFP•·Jlt,Pl'(r~"1)PN 
«{'OIF"ltl"~I~ ·'-7.• 
"4't'4~STC!f.t 
44€'°! ~HI" '11*\.!T Ct,El)IU i:'E!li.JIPEO TO Flllt'I ~ A PrflC,£ OP fl SIIO.£ TT~'"· 
4,1r,r,.,11, r •~<:KJZ!~ "l'll:Ollt,.. .. ,.,.,.O#f(<" 
,,otTDO 'IIT ~Sf1Vr.!ltl't1"'1\fl8S'r'IP'IO"f¥U'flf l'l ISFOf/'AFllol"llltEP 1" 
,,\ll!IF,JTI-I -11, 
4,;¥1"1'!HT ·fll) ~'I) ~('·Tc>tl" T".lllfltf10'._..,, • !HP\JT l'\lf 
u;, J"rl_, , •.. Tl<€11Mf0020 
'4:2,; l" Pl·l•'V~ T11£1; <'.' ..... 'OO<"'AA c-p·,,t ",:,l.l"'ptJ1 TO l'Of!P...., • 
,.~ .... r,,,.. ;. I '".' 1,1 

"::" <"(I'>~ "'' .... 
• ·•"' '" -·· • ·~., epp., "If' nr M"I'" 
4'!" '" 01'• • ,:i,:'l•),~!1(1 
....... _;-• E:• l•J"" .,. 
'4!~ . .. rr...,,, p.:, •)'• "'·~'· 'f'E IP9Hll DFII 1111J06)Jt 
,4•9 tl[' • I 
44~? 'f IU• • Ti-,,£,4 f-'IPI~ ( •itl r'lf' !l"llrlil 
,14,t) .Olf.ff cc,·.,, PC". ,c,,, 
.4~""'' ·· ~r··r-r·- ... 
_.,.~?<""J""FC'>r.,,..._. 
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4310 -
4410 
4420-4426 

4430-4470 

Uneleed . ­=~ .. 1 ---ond-.N 
yosdo-lunction 
.._ .. __ °'"',go -·1 

--p<omptond- . • 
yosdo-lunction 
.._ .. dlaplayeingloO<<lll>go -·) 
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~c,c-<:'"~"'l'f',.l~T ~·.111 <;(IC'TPllJtlME" 
"lf!'.'1111.01 

~li""°!•l ' 't 
"fll'>~ll"llt •. • .. 
.,.,41 A•~· 
~I( Jr "'t•••• '"l4E'I pop,r 'lll•" . 1111·1> '*llff 
,e!J":°!<""lf• • TI-E)IOOTO~I, 
"91?:~Xl ! 
~l~FPIH1' • V"ll...,£~o , ri u,c>t_• re._,,,.._,, rc"fTOO!tff 
!>OZ" l'Oltr . ... ;:n<'T"~ :'J!J((T ltPVT 1" 
•"'1~ PC!!"T " !f :"nP'T,.r; ~If! IHF"·>"l 2' 
!44~ ~-, ... • 1r -;,:,or1r. N'.£ !lf'+.rr :1· 
u• • '"'"It ··~ :'?P "lllt= C"€rM • .f !tf"IJT • • S.."'~ rc'IN'" !iJS'\]T I Of' l ('f> ) C'P • • 
~~ INl'"tftl) 
•8'8 ~OOO TO ,,_"'00 q"'° ~81'1 ~ 

•20:: ~ '." " ''"'l.1. [ l'.lf P Tfl ltll'IIT 1e• .(i111-0 • 

:r;;t.:~ 
~11• PP r,t T" P\ 
., • .,~ "{,if\ 12t I 1"1 Ul • ., ,! 
523ecl'f::.:'' 
•l?t t'F'IW"' •ro "'Ol.i L¥fl' $11 St:Cetal soPT CW Slff' Y (IP N • Pl'Vl Yt 
,211 !" 'f •" \I" 1'1,1£'- ll"'ltfT '~C,tlt' <'~T 11 " tE JY 9l""" 
!'~)? ,,.. .. , ,,.,,.,.~""lift •qffll!ISM'' 'o,fLL JE rt DATE' 
~-"'""IF'I•' TO ·l' ·I 
~~ ",y, hl ., ,,_, 

":."'"'I '" q' "' "PJ·'l•J> ~-. ':,') '0 ,~2t ~:,;e I" qt ·p '.> 1111·1·J · THE'I GO ,o 5m 
,~21"\lf•~ T),£1-100'0~ 
5~1" f• "'""'"'lMTl'.I(~ 
•~'Ii . t• l• ji[lf"! ..,.a,t I'~ '!' )•Jl'I' 
'I""'" ~' 1u i • "'1'!•1' rn,.,11.1, t<!hCt!•'' o,p.,o.,, 
.,.:~ _E,. ~I i.r.* t Pl•J )•" C'l • Jl-tl 11'1•''~ 
"22f'i •£~"T J IPOlj • I J e,ft.J' "JH(1'£11(m J• 
5~,-C.."l,01'1'!1'.~IN''lt.r~'ff!"!'.E"!I' 
5~2 ,.! .. '"' '[\) J"I _I lr>·'T "' f1>1.f 'l'I "Plllff"r, ~·,.,' !'f'U' 0\ f 
.. .,.., ·~" ·-· ·~ 'foo·o 'l'J"'W 
·~If".llt•'J NW r"'.l'o'."79MJ,eofp1T•r,, T1>:TTl)"f!NT[P " 'I~~"~,., ..... ,. 
'1"1_11 e,p-•<ff "tf 'I) Tflf t;',e\&tp ~Ill (''J ) 
.. .,.....,£''"") 
'l:-9"10£''P'l 

PC''- \ 1A' D.I~_\ 

5000 Set rNd poiot« lo 1, ~ 
5010-5019 looplOCOU'llandcbp$11ynumber 

or reootdt 1n "" 

5020-5070 "'-"""-

5000 Seledion °' ~ ,ouein. 

5200 =i-".=byoul>jo<:t. 
5202-5200 

Uneleed.-

_.,,._ 
5210 Set rMd poMtef to 1 
5215-5230 SlO<eleoO<ds 

~1·5233 5->da,ylloldlO<lprompt, 
_ ... _ 

5240-5350 --loop-----
......... -"""-""­OUOput.nyosdo-lunction 

5380-5390 Oioploy- lMe. l9lum k> moln ... 



• 40 80<h,11,K• 1<'fl11ll' full ,.,echt II 

• Kcybo.lrcl Wllh ~anaa,o ~t"I' P<klf'9 and 
n,c.,r~ 

• J?K Ro\M and 2'11( ROM &,•h e xp.aodatiie 

" l t,gh,esoiur,Oflgiaphoc sQ!'apt'lpklt • r>getc 

• GP Mo,xlf"'t..,cwk,ngc.111)dbi ty 

• Con~I ,,.•11ne811vonvOU1de ~ >1lab 

"""'" " ltogha-.,.al!1ycOfl" tr lJl1•<Jl'l M;Jdi!•,nS,, r t1 

VERY SPECIAL OFFER 
L,mtted period Ring now1 

DISK DRIVES 
MEMORY EXPANSION 

NETWORKING , ETC. 
Please contact us for availability 

angel a enterprises support the A/ewB'tJZin 
HARDWARE 
Prices include delivery in UK . 
All with 12 month war r anty (not th e 
mo r e usual 90da ySI) 

New8n,n Model A Pt eaH ring t or 
Mod el AD (w ,th hne dtSplav) curr ent pnce 

FrN ~IYe<Y (UK) 130J)ilgegu>de (on ~1!,c)l'I 
10 handbook) , nd 1.tpe of 23 p1ogr&mmet h H 

w,1heYer)'mach•ne-

6at1eoymodule C6S.00 _. VAT 
[PROM bo• CSS 00 _. VAT 
Sanvomon uor(H , ,es1rween 

phosoho,) [99 00 ~ VAT 
Prin1•r 
lpson IX80 St11nw1 CP80. 
Wal1ets WM2000 .e tc 
P,m,c. c.tble wnh O Plug 
P11nle,c• Dlfl 
Comms table 
Mon ,1orc,1J1e.(6NC) 
Mon,1orcable(phono phono) 

Floppy con t,o lle• 
Dosl.D,IYet 
Concen1,ator bo"' 

ple ase 
enqu ire 

[6 50 VAT 
(4 50 VAT 
(650 • VAT 
[4 50 • VAT 
[200 • VAT 

"""'"°"Mooo• } RAM e1<pal',§000$ 

SohwareTechnoe•IM•nu•I C5000 1N0VA T) 

SOFTWARE 
Proces include VAT 

GAMES 
S1.wTrell(W) C900 
L,te Sealch (W) C9 95 
01heHo (W) C7 .00 
G~( lq £920 
l-;<:OC)(l Pdmamsm (Gr) £9.95 
Worms I 8) £4 .00 

UTILITY PROGRA MS 
0tWS5efflblet jW) £9 95 
Assemble, (W ) C9 95 
MOf'ntOI' (W) t8.00 

GENE RAL PROGR AMS 
P~(BI [3500 
Wo<l(Wo,let-(8) [2500 
Dim,bMe( Ge) [ 1995 
MaolLost(BI [ 2000 
Telephorle(BI [1000 
Doar,(8) [ 1000 
o.rec1orv(L,br aryL1$1)j8J [1000 

EDUCATIONAL PROGRAMS 
[16 68 

KEY 
8 8, a,nwaV1! Ge Gem,m Gr G,undy 
K Kuma W Wa1km Compule<S 

ANG ELA ENTERPRISES• NEWBR AIN + 

... BACK . UP We w an1 to enwre you gel 1he 
mos t ou1 ot th!S su~b m,c:,o Help and -,:!vice 
1$ 1us1 • phone call ew;ty e,,ent"9' and week 
ends too• 01,11 5e>Yo«I 1;1a, ts with lhe sale We .,e 
eng,neeo, •nd p1ogr.,,wnen . not 1us11 ules out •. 

• HA RDWARE tl you W&ll! • pltnlt!f c.tble 
momtor le-' battery module mon,t<,. . p,m 1er 
etc 1hen give us I C&II We try to maon111n stocks 
of ~ytlffng lor the NewB,.,n 

• SOFTWAR E A lo! ot exc,i,ng n,ew p!O 
9""'1fflff are now becom+n,g ..,., l•ble tnd we 
s 1ocl , good ,,inot o l so hwllfe hom _..,. 
sourcet: We ev•luate 111 the sot1war e we sel l •nd 
p,()Yl(k 0\# own help sheets m m,ny CMH 
Sohw•e ,uthors ,I y<>u nave somethon,g good 
lor the New Bram p!enegel 1ntouch 1 

• INFORMA TION Con1ac1 us for a New8 u11n 
brochu,e _ sof1ware .1h111dw;a,e 11$11 or ~11,1& of 
1he - group II YoU 1lready have a New8 ,1tn 
le1 us ,dd you , name 10 our mad ,ng ll$1 

.. MA IL OROER f oro,-defsundef[500pluse 
~50ppo51. 

Toobl••n VOUf New8,am et<: ung uson 
St ev•n a g• (04311812439 

{A.c.c:HS accepted) or send ct,eqoe /PO /A.c.c:eH 
~ .. 

ANGELA ENTERPRISES 
4 Ninnings Lane, Rabley Heath, Welwyn, Herts. AL6 STD 
Tel: Stevenage (0438) 812439 ,t:~ 
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8J09MI 4 
Ar1 easy to use good quality 1ntet"ac11ve 'Space Invaders' type game 
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Sinclair S111ctrum 
Spectrum Basic 
Aequirements : 16K 
Application: Game 
Author: Rowan VIIChor 
10ExtractlbsoluteaddresstorASClltablekw ---20-30 Loop IO load-a· - "n•wirh UMf defined 

~-lo<-do!lned 
graphlct . E..:h requires four chartlClers 

S31nttoduct>onandlnstructlonroutlne 
54 lnitMliMvalues forfifstwave of monsters 
55CINrscrNfl 
60Seccolouroffirstmonsterto2 
J0.90Loopl0display5dlfferentooloured 
mo,wton, 
100-1 IOSet t.rriefs In position 
110"+ + +" • 3invefseGraphic8characters 
120Walt Setwaveinitialv1tues 
129Checil: for end otweve 
130-139AemoYemonsttf'fromdisplayandset 
upata,tposition 

t 40 Draw monster In new pos,tion 
150Calcu&ale newposltlonol monster 
1 SS Not off tcrfffl! 
165Monste,oom~trlverNoflCfNO. 

~==.:~enc1US:oam-

210CaleulatalaNrvariabfe 
220-230Zap!Spllt!Powlw«li<od 

~~=~~~:~deathrootine 
316Selectbombdroppng rout1neitmonstern 

~IIPPJoprialerout:inefofleft. 

~~~=outnewmonsteflOP'ey 
300Aound-
710-740Routinetomovep(ayerrighl 

81o-&40Routinetomovepla yerlett 

1000-1040 Routine to~ fire missile 01 raise 
bomb shield depending upon p(O>Offllty of 
bomb. Update SOOfes. 
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For the Spectrum , The VIC-20 , The Jup iter Ace and the ZX -81 

SPECTRUM UPGRADE 
ONLY £23.99 

SEND NOW TO UPGRADE YOUR SPECTRUM 
FROM 16K TO 48K. SIMPLE INSERTION 

NO SOLDERING REQUIRED 
FULL INSTRUCTIONS SUPPLIED 
(ISSUE TWO MACHINES ONLY) 

Also availab le for both the 

SPECTRUM or ZX81 
The FD42 Keyboard. A keyboard to house your 
Spectru m/ZX81 PCB and give you a full typewriter type 
keyboard, no soldering or electronic knowledge re-

£ i29 0. f!J ; ly \~ 

INCLUSIVE ~ 
VIC20 

More memory for your VIC20 
Vixen RAM Cartridge for the VIC20 
Sw11chable between 16K or SK+ 3K 
Gives you the opuon of lu1l 16K RAM or 8K and 3K RAM m 
one package. When added to a Standard VIC20 
owes 16384 bytesofexua memory~n 
memory blocks 1 and 2 or 
3092 bytes of extra memory 
into the 3K memory block ANO 
8192 bytes of extra memory 
switchable between memory . 
blocks 1 and 3 
Fully compatible with available molherboardsJmodules. 
Simply plugs mto the rear expansion port of computer 
No re-addressm~ ot existing BASIC programs needed 

Tandem 
Exp1nd1blo hp onslon Sy,tem for the YtC2D 
Gives 4 expansion slots tor VIC20 carlrrdges 
Custom·des1oned case Pluos directly 1010 
computer F rther expanded 
by usino TAl;QEM System• 
ROM socket for expans+on 
No extra power supply needed 

Only £30.00 

Only 
£39.95 

ZX81 
THE BEST 

AVAILABLE EXPANDABLE 
RAM PACK 

AT THESE NEW LOW 
PRICES 

II 
The ZX·PANDA. A t 6K RAM pack expandable at any 
time to 32K by simple plug-in insertion of a £14.50 

module. 
The ZX-PANDA, a specially converted unit, designed 
to eliminate wobb le and memory loss. Housed in a very 

attra ct ive case and now at very attractive prices! 

AND FOR THE ZX81 
Another replacement keyboard, this one with a calcula· 
tor type fee l. Pee l off backing and press to fit at only 

£10.00 

JUPITER ACE 
Pacer 
Tiit Uniquely u:p1nd11tlt 
1H RAM pock 
Similar concept to ZX·PANOA but 
for the mcred1ble Jupiter Ace 
Attractive, solidly built 16K RAM 
pack with the facil!ty of expanding to 
32K by pluo·m module 
For more power 10 taster FORTH 
you need a PACER! 
16K Expandable RAM 
16K Expansion Module 

£29.95 
£14.50 

SEND SAE FOR FULL CATALOGUE 

A LL OUR PRODUCTS ARE IN STOCK 
A ND USUALLY DESPATCHED WITH IN 10-14 DAYS 

ITEM TOTAL 

SPECTRUM UPGRADE II t:23.M inc 
SPECTRUM KEYBOARD II t 2t.t5 ine 
VIXEN RAM CARTRIDGE at C39,95 inc 
TANDEM EXPANSION at S::30.00 enc 
ZX·PANDA 16K •t £ 11.15 inc 

111------------- - ----------1 ZX·PANDA 32K •t t 34.45 inc 

SEND NOW TO 

FOX ELECTRONICS 
141 ABBEY ROAD CALLERS WELCOME 
BA SINGSTOKE , HANTS . TEL : 0256 20671 

.. 

ZX·PANOA EXP (MOO) •t £14.50 ll"IC 
JUPITER ACE PACER 16K •' t29 .tsinc 
JUPITER ACE PACER 16K MODULE •t £14.50 ,nc 

Please send me the above 11em s I enclose 
my rem11tance IOf C 



PffiProgramCards 

Monsters Card 3 of 4 
8309M3,4 
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PffiProgramCards 

Monsters Card 4 of 4 
8309M4 4 
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PC"II \1AY13.19lll 

2000-2002YlppMIMoMterhilbyrfQSle 
....... . Sco<o-led 

30l'.X>-30200opl!Mdslfesl&maintobarrier 
routint. Score ,_,UCICI 
3004 .. +" • Graphic6;"+++ " • 3kw8'M 
Grapt'6c7:"+ ++++" • lnverMGraphic:7, 
IPII09, k'lYefMGrapt,k; 7, 1ptiee, lnverM 

=:rdwaveoomplete,cleatsereen,do 
scoredisplayetc 
4005Setvaluestorthlrdw1veofmonstet1and 
execute "°1 o Set v11oet for aec:ond W9VeoC monatn 
end execute 
4500 Sco<oroudno 
4510-.SSOShowscoreinW~oombert 
4530 ··+ "• lnve<totGraphic8charecter 

~570Promptandrerungame 

5000-5050 1ntroducbon,1nstruction~ 
5010"+ +++++++ ++"' • 10Graphk:3 -...... 

6000-fl()3()Bombdroppingroutlno 

8010 '"+ .. • lnverMGraphic5ch&rlder 
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STOP PRESS 

VIC20 
16k RAM 

EXPANSION 
£28.95 

INC VAT PLUS P + P 

r----------------------~ D ATARI NEWSLETTER Pl1ASE SEND ME N1m1 -----1 0 VIC 20 PRODUCTS · · · · · · · · · · · · · · · · · · · Address I 
I D COMMODORE 64 I enclose Cheque, P/0 for I 

D ATARI PRODUCTS CRIOITCARD D ACCISS D BARCIA! CARO D 

: ~=,~~"'"" ''"" jio, i NS~~~~t:~IAVicrj. . : . : . : : t±:8 ) OIJ ~ J. 
• - - - - - -22!~is::'!!:~iis::r!!:,~~!;!?-!1l2Z;;.~ .. 



PffiProgramCanls 

Wildcard Search Card 1 of 1 
8309SubWS 

A subroutine 10 allow user dehned WILOCAAO charac1er to search data string arrays 

•J. 50 Rf:N Subr..,t I ne W ll.DCARO 
6>•M FOA C • (I TO tn. 1 FCCI • 01 F tl CI • •·, NIEH C 

-., .. .... 
C • 0 1 FL • (I 

FOR f'I • I TO LCNUIU 
IF l'IIO • lli•• .N,H • WC:t THEN F(CI • FCC) • 11 C • C • I 

·;L"'!o;~·:·7:':/c wc:.,.n=.,:~c! ~(:~~B:;:c~: :~CCI. N lt) t lB . , l'l, U 

Ml[ Xll'I 

IF LCNI B O :> FL THCN FL • - 11 R£TURN 

7300 IF C • 0 ANO Fie, • 2 AND , , col • A• lllO TtEN FL • , , l'i:l:tUAN 
73:S. IF C • 9 NIIO F 191 • 2 lH£N FL • 01 REIURN 
1•00 IF FCCI • 0 HEN C • C - I 
7500 ,CL • 1)1 I • 0 

7.e6 FOR J • J • TO NRli:. -I 
76,~ Ii• • Atl JI 
7700 F"<lfll'l•OTOC 
7966 FO "' 0 
7909 IF FCl'II • I THEN& • • RIOHltCB t, LCNUt t l • 111 FO • I 
~ IF FOO • 2 THEN 8• • AIOl1" C8t ,Ll:N(F • UO>I 
8 108 I F FI N} • 2 AND B• • F • INI THEN FO • 1 1 l"I • C 
82" IF FOO " J. THEN 008liB 11700 
8300 11' FO • O THCN l'I • C 
IMOQ NUT '1 
r.500 IF FO • I THIEN IXIII • Jo I • I • l o FL • 2 
96,00 NEU J o ,J • 01 lt£TURN 
e7 && f'QIII: L '" I TO LENf ll U • L(PHf' • f">I 
8etM IF F • Oo • " ID • (II •• L . LENIF • l " II) THEN FO * 1 1 e• • IIIICJt'IT• 111• . L1EN!B• )-1L 

•LIEN(F • l"ll•t)l 1 Rt:TUIIIN 
er.s6 I f' " • 0 THEN 1t£TURN 
..,e,,e, NEU Lo 111£TUIIIN 

PffiProgramCanls 

Array Handler Card 1 of 1 
8309AH 

A program 10 demonslrate the use ol subroutine WILOCARD requ1nng BSORT and BEXTRACT 
routJnes (8306SubSE) us ing Stmpte data ef'llry 

1000 RE" A Prc,o.-- le, d._,•ll"Al• U•• u•• of -4,..-outln• WILOCARD u s ing BSORl . II 
EiC TRACT 

1100 NX. • 49 1 NX. '" 2 

1400 PRINT •PLEASE ENTER DATA • Bl.ANo: IS END OF DATA INPUT• 
I~ NlltX. • 111 
1600 INPUT AS tlU1 IF AS CU) '"•• THIEN IX '" t1'I( 

17"6 N£(J U 
1800 PR INT "DATA ENTRY CONPLElEO - PLEASE WAIT DUIIHIJ &ORT• 
t•oe IF NR'r. • 0 THl[N PRINT • NQ DflTA ENTERED'"• OOTO 1300 ,... ...... ,... 
2100 PRINT •RCCQRDti BORTCD • " I NRX. 
2200U•6 
2300 RCP£AT 
2 400 P''lltltH '"SELECT DATA f'RON ARflAY - Bl.ANs GIVES NOT RECORD• 
~ PRINT •Jo EXIT - TYPE ENO• 
2600 INPUT 8 S1 IF BS • "EN D '" THIEN PR I NT '"PROGRArl ENOf'.D• o E ND 
2700 IF IIS () •• THEN OOSU8 6400 
2906 IF f'L '" •I 1H£N PRINT "STRING TOO COl'A...E JCMo OOTO l l OO 
2825 IF' IX '" NRX. HtEN PROH '"LIIT EXHAUSTED• , 0010 llOO 
2r.M1 IF FL '"e fl-iEN PRINT "NO RECORDS FOLNO"I OOTO 3 100 
28~ IF FL '" I THEN PRINT '"1t£CORD'" • 1 I X• II " DATA , '" I A• <JXI I 

DOTO 319@ 
2"90 PRINT " RECORD •• , IXf.J)•II • DATA • -, A• ctx.c.Jn, ,J - ,J .. I 
tt:2'5 IF IX.IJJ • 0 THl:N PRINT ·LI S T EXHAUITE0" 1 GOTO llOO 
ll&e 1."TIL FALSE 

l'( 'N MA 'rl,.1%..l 

I 

Writtin in Microsoft Basic, can be modified to 
run on all mactunes. 

8400 Search string array tnmalised 
Muatbeuwdefined 

6450 Extracted index array 
inmahMd. Must be UMT -6500 =b:!.~S::8!,nng. 6600-7000 
WC$ is user defined 
WILDCARD charact« 

7100 Check search string not too 
long<><-

7200 ===~r:~ 
7300-7350 J:o~ ,~~f~o used 

7400 ~n .. archarray 
1500 lnitiaHH flag and index lll"ray 

counte< 
1- Loop to search data array 

1100-8400 Loop to search Individual oat.a 
string 

8700-8900 Routine to oompare against 
-st<ing 
NOTE: FI..• 0- No match 

found 
FI..• 1-Exactmalch 
FL • 2- Wlktclrd. 
malch lound , Indices In 
"-(') 
FL • -1-Badsu,ch 
st<ing 

BBC Model B 
BBC Basic 

1100 Define Sll89 of array and 
March •Iring varia'-1 

1200 DIMenSIOO arrays. define WCS 
as Wtldcard ch&ract81' 

1300-, 700 Data tntry rCll.lllne 

180().2100 

230()..3100 



SimpliFtle· puts your files 
~!. before your eyes. .,. 
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Newnes Book of 
Personal Computing 
Edited by Philip Chapman 
Whether you are inlefe'Sted lfl personal compJong tor 
education, buj1(18ss or plea..stn - or whelher you srnply want 
IOknow~lallthefuss is about!-~Boo«o/~ 
Computing Wll lead yoo gently through the ITIICf'O minefiekl 

The book has been speoaty written for !hose w.th no previous 

ted'ncal knowledge by a team ol experienced led'lnleal 
speaabsts hcovers~ , applicatlOl'lSand future 
trend$ and the useful reference material indude s bt s ot 
P9fSOOal computer manvlacturers and suppliers, dubs and 
US8f groups and a gk>ssaty ol lemls 

Softcover 128 pages O 408 01320 6 t6 95 April 1963 

Order now from your loc .. book.sehr. 
For you< copy ot our catalOgue g1W"9 ful detai ts o1 all our 
computing 11t1es please wme to the address betow . 

Makeu se ol oo,r 
FREEPOSTl~­
no SlamP needed it 
mailll'IQWIIIWltheUI( 

NNewnes Technical Books 
FAEEPOST, Borough Green, Sevenoaks , Ken1TN1588R 

32K RAM PACK FORVOURVIC20 
Special Offer 

Choose any of the following Gemini sofwa re cassettes 
requiring 32K memory. 

1. Database 4 . Invoice Statements 
2. Stock control 5. Home Accounts 
3 . Mailing list 6 . Commercial Accounts 

And add a 32K Ram pack by Plus 80 
(Recommended Retail Price £69·95 for both) 
SPECIAL PRICE £59 ·99 (inclusive) 

SEND TO PLUS 80. 31 -33 LOWER ROAD . HARROW HA2 ODE 
SOFTWARE1 . 0 2. 0 3. 0 4. 0 5.0 6. 0 

32K RAM PACK ON ITS OWN £49·99 0 
16K RAM PACK ON ITS OWN £37·99 0 

INDIVIDUALSOF TWAREPACKAGESt:19 ·95 1. 0 2. 0 3. 0 4. 0 5 .0 6. 0 
NAME ...... ADDRESS ....... 

TEL. NO .... ............ . 

Allow 1 0- 14 days delivery (Please tick appropr iate boxes) Generous Dealer Dis coun ts 



'Tiie Compkot:e Spectrum ROM 
DiNlut mbty' by Dr Ian Loe.n and 
Dr Frank O'Hara, pablishecl by 
Melbourne House .t [9 .95 
I .. Pfflll<k,236 ..,.es l 
This is an av.ful v.arning for 
those "ho are contempl;uing 
takingsomeoneelse's ROMsto 
pieces. Just its )Ou're about to 
finish. all your friends rush 
round \l.ith a complete and 
newly published rendering of 
the heap of hexadecimal on 
) our bedroom floor. 

Mesn~ Logan and O'llara 
ha\e been through all i6K of 
Spectrum ROM carefully. d1s­
CO\cnng \I.hat everything does 
and how it docs 11. Rather1hem 
than me. 

The book 1s bas1call) a long 
commented source program 
starling at COX) ttnd going 
through to 386CI I. There are a 
few helpful bits. such as an 
index to routines and some 
samp les of Basic. to explain 
some of the algorithms used in 
ROM. But 11 cou ld do with 
some overview material. giving 
you a chance to see how the 
Basic works in general and 
exp laining some of the more 
mathemarical aspects in detail. 

As it is. Thr: Disasumb/y is 
someth ing of a monster. even if 
it' s better than a I 6384 hex byte 
monster. 

What do )OU get from the 
book? 

It's an obvious aid for" riling 
)Our own programs. as )OU can 
use the ROM routines. You 
could persuade the ROMstodo 
the fiddly bits for )OU, such as 
noatmg-point calculations and 
circle dra"ing. In particular. 
the book "ill help v.11h adding 
powerful USR command s to 
the Basic. 

The other role of !he book 1s 
as an educationa l text. some· 
thing hke the complete works of 
Thomas !l ardy. both in ,~due 
and readability. 

It's a good pract1cal examp le 

of \I.hat a Basic interpreter 
looks hl..e. If )Ou're lr)1ng 10 
design )Our own you could 
lx>rrow - oops. learn from -
bits of thi s. So c,cn 1f you ha,e 
ne\'er been near a Spectrum. 
The Disassembly could be 
worth reading. 

But a "ord of caution: there 
Ill a danger of wnlmg )'Our own 
programs just asan extent ion to 
1he Spectrum\ ROMs. You 
usually rCI) on them toi-1 hm11cd 
extent but the detail the book 
gives )OU could lie your prog· 
ram firmly 1oonc i.ct of ROMs. 

And there is nothing 10 stop 
slight updates to the ROM s 
causing your programll 10 lllOp 
working . Think how man) real· 
ly good Spectrum programs 
reached the market long. befo re 
this 'must for serious program· 
mers'. 

But The D1sanembly is a 
useful and mlcrcstmg book. 
Great - 1fyou hke that sort of 
thing. 

I ""onder which u~rs :,re next 
in line for MCS!ln. Logan and 
O' l lara·s altruistic diligence? 
I-low about the BBC's huge and 
rather fickle 32K ROM s. gent· 
lemen? MP 

~:Alook intothefuture , 
by Sam D RONrts, P"blished by 
In, W Hofac ker "1 $9 .95 
!paperback+ 38 pq: es, •nMble 
throuch Maptin). 
The :1im of th1ll book let is to 
show ownerll of the Atari 800 
(48K m1111mum) ho" to use the 
micro 1ocalcula1c a horoscope. 
The last part of the book is made 
up of a program hstmg "h1ch 
does most of the donkey \\Ork 
for you. 

The iron) of us111g a compu · 
1er. perhaps 1he pinnacle of 
man's scientific ach1e,ement. 
lo assist in the calculallonofthe 
anc1en1 art of a~1 rolog) appea ls 
10 me. though I am not a great 

fan of the supernatural - being 
lx>rn on a black Friday I can't 
really afford to be. 

The book's aims are clearly 
defined and it goes about its 
task with minimum waffle. Th e 
whysandwhereforesofastrolo· 
gical method and how it relates 
to the program arc unfolded. as 
much as they can be in38pa ges. 

The idea.as I understand it, is 
first to dete rmine your precise 
time of birth in term s of Green· 
wich Mea n Time. m conjunc­
tion with the longitude of your 
birth·place. From this informa· 
tion the program comput es the 
various permutations - the 
'houses'. the conslellations and 
the aspects betv.·een the 
planets. 

This information can be pre· 
scntcd in the form of circu lar 
horoscope and a couple of 
tables showing the constella· 
tions and a!lpects. As rhe book 
sa)-s.1h1sou1pu1 can also be put 
to paper with the proper 
graphics printer 10 hand or be 
viewed from the screen. 

With all this information and 
a few intuiti,e juml)ll. you can 
make so me sense of the horo­
scope as 11 applies to )'OU. The 
program itse lf is about 4001incs 
m length so it would probably 
be a good idea to check )'Our 
current boredom threshold 
aga inst the planets before )'OU 

start. 
It's the usual tatty production 

job, but for the three or four 
Atari users who happen to like 
astrologyit'ssurelyamust. IS 

'An lntrodudiofl to Basic: Part 1' 
,...tl,eCommodon64byAnd ..... 
Colin, P"blisiled byCommodon 
BulmHI Machines UK .t £14.95 
I paperhac:k, 156 paces. plus two 
CHM'ttn Hd small ftow.ehartiftc 
template!. 
This is another of the package 
deals from Commodore which 
offers a boo k and two cassettes. 
together with a flow-chart ing 
template. The similar produc1 
for the Vic has been ,cry 

successful. as was its forerunner 
Strathclyde Basic , which was 
one of the earliest casseue· 
based programs from Com· 
modore. and which so ld very 
well indeed. 

Professor Colin does not 
write in a stuffy way. and his 
introduction is ideally pitched 
for the newcomer. The book is 
voluminous and has I 5scction s . 
each one likely to take a couple 
of so lid e,en ings' work and 
usually including some reading. 
some practical work. some 
programming and a self-tesr 
quest ionnaire . Experiments 
are included with every unit . 

The course is ent ir ely se· 
quential and 1he user isdiscour· 
aged from dipping into its 
contents with dire warnings 
that each parl is dependent 
upon the previous part. The 
units are well-des igned and 
take you from absolute begin· 
nings thr ough tracing errors. 
now-charting. and on to fairly 
advanced commands (from the 
new user's viewpo int). to the 
use of colours and sound . 

Computer games are a lsO 
dealt wi1h. and the use of the 
mternalclock and random func· 
1ion for games of chance are 
considered. 

Ulltfu l appendices cover 
mathematical aspects of the 64. 
details of the precision that the 
machine can achieve. and stan· 
dard functions available on the 
computer. In addition. the 
answers to selected problems 
are provided. and common 
errors discussed. 

This last should be panicu lar· 
ly valuable in 1he light of 
Professor Co lin 's experience of 
teaching with the a id of Com· 
modore machines. 

The programs accompany ing 
the manual are far from an 
aherthought. as they contain a 
large number of quiues. to 
check your understand ing. 

The dynamic nature of these 
computer demonstra1ions 
offers a greater interest-level 
than is usual with only a book, 
and their interactive nature 
makes 1hem fun. You also have 
good demonstrations of the 
so und. graphic . and co lo ur 
capab il1tiesof the machine. and 
useful tesls of )'Our typing 
ability and reaction times. 

All in all. this isan interesting 
package. and well wor1h the 
amount asked for it. The manu· 
al which acco mpanies the Com· 
modore64 is not the best of such 
books. and th is package "''ill 
bridge the gap for the begi nner 
un1il more detailed works come 
out. BM 
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Clubnet keeps you in t()uch w11h the microc os m or personal 
comp u1er e nthu sias1s throughout the UK. It i~ d1, 1dcd 1nlo 
two sections-clubs and user gro ups. 

We pubh~h a h.!.t or each scc11on on alterna1c wed ,,. Th" 
wee k ,f, the 1urn or user group-.. which arc listed 
a\phabcticall) b) machme . 

l'fi3;1H;1'liJitW 
""'"' °""'*" Aro,-n Al,>m l '~r G1oup 
'wbo.. U :,,.unic:c:1mphu cqu:mcrh 
oc.,.,l,;t1C"r(·,.,,1;1,:1P .. 1t1tr~.III 
l rJnhdll)11,c . Co<oc,11n.O.))\ 
ti131:'i6 
lMa ~au,onal Acorn A1om UM:1 

~~~a~1~fa~rt!;':
1~,~::aci 

G,du Par\.. Romford. I ,w::1. 
Kellt\tcd .... n \cornl••,: r G11'11p 
\k ch;uhllotin l,~1 S.-hool...,... l,N 
.\l ~\ofmonth at 7rm W's,on;i,1 

~.;!!':~~:.!.',hct:,\R:~:~~ds. 
Jotin\l1~r~hool . 01~n.."<"Stn.:c1 
Oui1it..n, . 11,,;nl . Of,~"' "'!tll I jdJ\ ). tin..'-& 
U.4~~(C\C) 
IIHc""*" .Aco,n l'"1CrG1oup \1 1:\:I~ 
atA \l f(1~n11to:id . ( '~l1 
\ tanchc,;tcrllonl~..d .. , ~\O:..·pt"-hool 
hohd..1,,. ke\ ll (1,n t .K1J(ll'ln 
A~l'lur",I _ li,j.? \ tndurc (1,)1.(. 
F,ih.,.orll'I. ~bnd1c,1cr.Of11.MI "'1162 -Bnst.l \J'f'l..l<.enJnJD.1t,,Nc" 

~:11118~:~tl~ ~SI'~\~·~:~ ~~~·:~e 
'\ c.,...knc1 Con1...:tf.,.al>a t>lmo.,l1 

~~fi.~r:·1tu'.i~,~;n~J:·:.-~-_ 11112 
2LU17 

~r lfi'V~ .... c,~;:~r. 
!Ml F11rm R~. Mario.. Bi.morn 
B~k•"~m, l'lnc.062·8"'7.\0H 
en,,... Appk Ui,cr Group . \1«1~111 
Stdd;i lk ,uw. J~O '-°"'"' Add ,~i,mt,c 

!o~h (~~~~-.Ti~~:~.-:: .. , .. , 
rnc:mbc:n. ('on1x1 P•ul \,nn,on, 60 

~::,~t i'.;, " ";s"c,1 " " ll'l .im 
~ J:lr,to,hA \H ll'ffl) 

School 
MAIN"' 

a,and 
IK'W•).ind 
nnu;,l\ut,., 

£12 ~. iotnin, kc l1 '\O Puhh,ho 
f,:jy 1rw: ('on1X1 John Sharp. tH.?7.1 

:.. "'~!11~ 1~:n;~~~~~>Up 
Garden). London S\I, I 
--~ Microwmpu1crl"'-'r 
qroup \l ccl\C\Cn IUC:--.W,.7 .. 'flrm 
(011lxl l:lnan Pa,n. 'i.11 I r;1nl 
Markh;,mSchool.\\ooth1001Ccn1rc 
Ouffron \\ a\ . \111100 i...c,nC\ ..... 
~.t1:1 ~1~~~~ 1

1:C::!ht 
=~~1~;~ .. ~~~r:~ fourt h 
TI11.n-.la)c,cnmonth•t7 .. "IOpm 
Subo. L~ \ kch~g,, l'pm,:ml't~. <illp 
non mcmbc~ ('""UCI \Ill e A,1on. 42 
Shor1Strct'l . \l. crlnC\h\Jrt. \\t,t 
\h Jbn,,h 
CinullN Allt1 U<.et ( luh ('oftl,i,;I 

~ ~r::::~~::?~i!Lc,Cluh 
~!:',:~~~~:J,t!";,~~~~~ucr 
1111 
......_ At•nC'ompu1trEn1huM.1<.1, 
Mec:1n 1 KSC(luh. Mt'rnoo ll ouw. 
Beach Om,c. A\hlllft. Prc,tofl. on 
1h11dThul'Ml11y<'lfmon1hru7 .lOrffl 
~\g"j9f' Coo1a~1 R~r Ta) lor. 02.~-' 

..... 
~ l:UKandAtoml-.crGmup 

=c\~5r7~~J~~!~ikgc. 
W1

~:!1'/~,t;c·l~ ~~.~.;r{:;:~~ of 

~;~~J~c~'::n '\id , Ktll). 

88C 
L--. nan 1l'lltrn111,onal u..tr ,:roup 
for the BBC fflK'fO. Prod ~ moo1hl) ' 

n 

ma~mc Subi.(12fur0fll'\C.ar.(b 
for wt mon th, 0.ll'lt.tel Paul Sartx>ur 
IOOJ"'k') llid c,('olflbrool. \lou,:h. 
lkrb 

~nl![ri7J~:~!::: 
Oa\lJ GrahJm a t PO Bu~ •·,o. SI 
Alh;in,. lkr1f ouhh11c ALI !A R 
~ BBC l ',cr(iroup \tc ch 
a t Lan<.do.,.nc (\,mpu tcr ('cntrl'. ~ 

lt okknhur, 1 Ro ad. Bourncmoothon 
hNandfourtl'l~~·drM.·..d;nofmoolhat 
~21,~,!

1
71..c1 '\ OfmJn ( .uq 111'1 

~ l.:...:rG roup . \l cchOllla,t 
Sund a) of month Sub,,, L1 '\ o'\lcttcr 

f:~~f~ 1'r·" 11"'m;.,n C'lo:""-'. 

....,.. ~ BBC \1 ... ·ro L..c1,Group 
,\ttt1~•1Tl'lcPrtnccol\l.alc, .. 17 
r or1unc-Grttfl lto..d . onTuc"'1:u,11 
7pm \\ ,de ~anJ'(' of il1 II) .nd 
npcru!r!C (OIII.KI Dr Lro 
Md ..11uj1hh11 lk~r1mcn1 of 

f~,";~~~l·;~~(t~rf)lwc 
AH'fllUC. ondon '\\\ ~Thl.Oi-11.~ 
tllOY ......_ArM OBC \11~rn L ~·, Gr('IUJ' 
Mtth 11 lkla1man~ Arm, . \ta,..,h I..Jnt'. 
l"rC\IOII. on la~ lhur'ld .. ) of mon1h 
Suh\ L~ Cur11..c1 Dun<.Jn Coollcr 
~kmht.·r..h,pSc,rc1ai,.. ~ 811.;,rGm,c. 
~l~trnlon. L,ioca,hn,.0 772 

Com,! 
~ ('omallwr(irour, \11.'"Chlt 
r (lh1cchnicor,or1h lon..lofl 
11cJkl.,.1v . ..crond \\ cdflC-.d..1~ of 
monll'I. term 11mc Suho. 17.~I ("onl..ct 
JohflCOIIIII\. 7.'\7'1111 

........... ICl'IJC 

.........,, Sut-)£1:\l)('untWlk>h 
Wod. n \\ Ol'"d Gree n Ba,mJC\ 
So\lth VorlJi,re.tll!toS~itU 
......._ ,, cchatArnold)(ht-.>t. 
Blackpoi'I. on th1rdThur'ld.1, of 
ITT011lh Con1x1 o .. ,idh m:u . lV1 
\.-icton~ RNd . ThNnl01'1 (lc,ck". 

=~ ~,~~J).tfhcl'h\~ 
I.ah . CafllCrbun lin1•cr,11\. Oft (1r-t 

L~sd£l=1~.t't~~n:~c!,ae1 
R MO!oCk). Roi,cmounl. Romncv 11111. 
1'b lChtooe.Ohl2J7tlJ .1 
t.mcilhrpt. (011txt Da,id Sol10l'l.19 
(arricU ,urfl !toad. C~n,..lk, ,.us . 
Anlr 1m BT.JM 7.._0 ,(196(1Jf)l7!'ill 
~ \l cc1sa 1Tht' Chd1uh.a m 

:;::.~~.1~c~:~~11~yo( 
Scho(icld.7S lt t')ICn \\ ;u Ro;,d, 
Cbtltcflh am Gk>ucc,1cr. ll:!42 SR,7g,;1 

~- .~:i':1.J~~;.~,:tri;a) 
c..n, . COlllaQ l't'tcrA)hh).215 
Y.1ncohn \\ a).Corl,y 

=~ ~~:,\!~3:~::.:'LMol 
and Counl\ C(IIICJ&: a t 7rm on fourth 
\\ crlni:)o(b,ofmon1hc,ccJ11J11I). 
AUJ USI . Dc«mbcr. Sul,., 12 ~ 
COIIIKl\\ 11lL1gh1.22 1nh r1J gc Ro;,d. 
Stnc.hal.CO\tntr, \1.,1,..,."\.Jurc 
o.rt,.\ lccba t lkih,Prolc,_a l 

~~~,R~~'wr1!~:ti 1~~ 
Dwtr- :,,.onh Ea~ r..,, and ICPLiG 
Mech a1 ll\lSOfl School. Burnk, 111 
7pm~darKl th 1rd \ h>t11i..),Of 
month Con tact J,m Conolhi. 20 
Wor«~ttr Road. '\c\llon lbll b1a1c. 
l>u,ham 
~ .._Oll'N."C"l1np.wf1.,. ..1rchb,ru)" 
(1-...1;,,c1 Strnoo l\ n,.c1on.l.N70h6 l0.1 
~ \ tcc 1~11Gr an ~ Rcmctl1al 
(tftlrC. \\ oodmJn P;,1h.Jla1naul1 

~:~a::.~::n:r~'.·u~~Jt:~nd\ 
~. ContK1DrJ1m \l :.ic:Br.1)rw:. 

~;~~ E,11,JJ 
Shq'f'ard lcuc, \\ollon-u l'Kkr-LJJC. 
G1<J.r.M;:ntcr, Ol'1! .. ,1 lr idJ~olm0111h 

From lime to lim e we will be focus rng a feature on an 
ind1,·idual club or user group. If )Ou\c JU~! ,1ar1ed )Our own 
user gro up or 1r )Our gro up is planning somet hing or ,pcci. 11 
mtcrcst. thcn d rop usa line and we'll spread the word. Write to 
Clubne t. l'erso11al Comp111er Ne"$ , VNU. 62 Oxford S1rcet. 
London WIA 211G . 

~. \l ttb a17URi·.;,dingllo...J 
hrn horor.iJh. on third\\ cdnt''ld,11 of 
monlh COlll:IICI Ron (icCII' _ ltH) orl 
Road. l-.irnhon>11Jh. llJl'lh . 02.'2 
~2921 
......,......""'1tl, \l,-..h .. 1Pro,, d,.;n1 
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London Pol)tCChl'll\ . tl,:,lio,,,.a~ Ro;ll(j, 
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,....._ Cot!IK I Pcll'r p._,11, Sr.omk, 
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Cohen .. ll.l llranca,11:r R\MJ . '\ t11hur. 
r"l.llfo rJ.b.,.TUl·~i,j71J:N 
s..til ...... \l cch .itl 2 )orl 
SU('CI. S1ourporH>n·~H'rl'I '"' l;ot 
Thundli~ t>f m,1r11h 11c1r . ,.1t1,Nc 
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~ \l. c,tL anc.oJi,rcPdL :)Cf' 
C'luh Mech a1 ArnolJ Xhoul. 
Ula..lpool011l!'Kth11dThuNb}of 
monl h Cori1a<1DJo11~11.197\KtOtl<l 
Ro..d . r .~Thor .. ,on. Bl~ lpo,;>t t 'I'~ 
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mofllhl,111Dut>hn.ir, ·J , ~.,..J.:ttcr 
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........... 
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'k""'h . lkJ,'\'fl,hdJ I ir,, .oo \l,J..11.,: 
S(hool . lk..cun,f,..l,:llt11,kJ . \outh.ill 
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r,r.t Thur"-1 ,n of IYIOnth ',ut>s C7 
'\c\lJ ~u,·r C'ont.icl 11,(ji>fJic 
\ h•m ... 1a. i\\1Alh ~1h\l .in~>11 
I\ Cl'l\ll'l~lllftf OUII l'I...._V t,,nd,.,n\l.K 
\() lt. llJ·Y\7_\_?\I 
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ICI 
ICI Mkn UMr1 erw,. \le<I\ f•l(•n11,htl, 
('(1Pt~ll.cllhllcn)fl _ll,,>rfoll 
Road. {on,ktnn . Ch..-.,h1rc 

WelMOS 
UM~MDSU-.C..... ,c,nkucr 
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'\c,.'1c11 cr . ..odJ-.,,h (\,n1...,1Jllhn 
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l>,\cnp,; •n, Soc,~I Ctuh. Gr.1n11II.: 
Street . l}nmm jl:h,1m on lht' l,"I 
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\t on:t lt 011c:I.S1J .a~S1rct'I 
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Thl.s tiv&-page guide lists as many ol the micros on the markel for under 
C12.000 as possible ln Oa1abaS1CS you M find all the specdications tor the 
machines, add-ons and software necessary to make your buying deaslOl"ls 

PCN keeps you up to date 1n three-week cycles. stamng with hardware, 
then penphefals and finally software 

PAICE SpeoficatlOl"lsllstedforeachmachme1ndicatewha tyouge1tor1he 
baSIC poce quoted. whtch 1nciudes VAT 
PROCESSORTYPEa mlCl'op,ooessorlStheheartolthecomputer TheZBO 
and 6502 are popular 8-bll chips The 8088 and 66000 are common 16-blt 
chips. If a machine has an 8·bll and a 16-blt processor we have ksled the 
16-bll only Cust means custom-bu1!t 
SPEED IN MHz Speed of the clock used to dnve the microprocessor. 
measured in MegaHertz (thousand cycles per second) 
STANDARD RAM Amount ot main memory used on the system The 
capacity Is expressed 1t1 lolobytes 
MAX RAM normally at eJCtra cost Amount ol memory to which the system 
can be expanded. 
MAX CHARACTERS columns >< ll nes The number of characters lhat can 
be displayed across the screen and the number of Imes down 

PRICE GUIDE 

METHOD (et extre cost) Th,s indicates the way 1he computer displays 
inlormalton. M on rts own means thal a mon11or 1s IOciuded 1n lhe bas,c price 
Tv indicates that you can plug the computer into a telev!Sfon set (M +) 
indicates that the morn1or costs e)(tra LCD = IJquld crystal d,splay 
COLOUR CAP A BIUTY tells you whether the machine can give colour at lhe 
baSICpr,ceQUOted 
MAX DOT RESOLUTION gives the m.uumum number ol pomts across the 
screen by the number ol pomts down the screen that are available for 
graphics 
KEYBOARD This tells you the type ot keyboard that comes With the 
machine W word prooesSlng, C .. calculator and T louch·senS1llve 
No OF FUNCTION KEYS relers lo the number ol keys that can be used for 
chllerent ,abs by d,llerenl programs 
NUMERIC PAD indicates whether the machine has a separate calculator· 
style group of number keys to enter data qudly 
INTERFACES BUILT-IN Shows the numbel' ot standard connecttons built 
into the machine 
CASS ETTE FACILITY gives a yes or no as to whether or not the machine 
can use a cassette 10 SIOl'e data 

......,.zxa1 £50 Commodofe4016 £632 Trans.amlruscan [1.953 ,,... £:2.472 OECPC325 
Owect 1000 TandyTRS-aQPOQl.et £$7 ~archMadwwt480Z £650 toSOa~ [1995 CenonC X·I [2,500 

""' OAJPC ""' c,m [2.!>24 Equ•lor 

CAPACITYPERD ISK ANDDISKSIZE lellsyouhOwmanydiskdrivescome 
with the machine, and the amount of data m lolobytes (K)Ofmegabytes (Mb) 
that can be stored on each dme There are two sizes ford1sks. s• •.. or 8 , and 
they can be nappy (F) or hard (H) 
OPERATING SYSTEM grves the program that looks after the general 
running ol a computer 
LANGUAGES INC is a column which lists the programming languages that 
come with the machine at the basic price 
OTHER LANGUAGES AVAILABLE indica tes whether or not other 
programming languages are available tor the machl08 
DISTRIBUTOR To lind whiCh company dismbutes the mactune refer to lhe 
d1stnbutor lable from the code listed in lh1s column. The table is at the end of 
the listings, and gives 1he distributor's name and telephone number 

AH de1a1!s gNer, are the latest available Weaskd1stnbu1ors 10 let us know as 
soon as machine speclficallons change so OatabaStCScan be kept nght up to 
date. This guide has been meticulously researched and the inlormatton 
collected from indtvtdual d1stnbutors hsted 
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"'° 
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"'' 
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K..-.,83N £:2.012 

~A~IJOOICP2U 
K>TechloN 

=~m3 C2.539 OenloTMlloe·Tops925 £:3.105 [5,1 75 As Assembly 
C3.105 Fortune3216System2 [5204 Sa Basic CniofX702P "'° ~·500 [799 CeltextMJCro £:2.019 HP87XM £:2.571 ITT3030 

Cln<1 [100 HP 75C £883 LSIM3 £2.064 Qu,ntun,2000 [2 .587 MotvoeOC 8810 £:3.162 Zeus4 [5.400 Co Cobol 
Soncqir~rum "" ShllrpMZBOB t900 Haywood 9000 Colnpo6i1e [2 .064 SeedSyslem 19 [2600 HPS. 1ff2(..JModel16A £:3,211 HawkModel2110 £5.405 Cm Comal 
TI·99.4 A [ 150 ~ ... ,,, Cl 129 HavrrilMootl 110 £:2.070 EnletpOHIOOO £:2.645 ....... [3,2 14 Mole<:ularM200 £S.'62 fr Forth 

-""' "'" Commodofe710 [1144 """""'9000 £2.134 Faot6520 £2.645 '""' [3,2 14 Allos80015 [5.663 Fn; Fortran 
Commodore VIC 20 [170 M....,__ [1 .144 ResNrd'IM-=hlnn380Z £:2, 147 ~BossModelA £2.645 S..., M223 £3.277 ~~~ ~g: ~rp~l500 £170 FuirtsuFM8 (1,150 SYpefbra.nJR C2, 150 8riUitv111,Baby C2.657 KontronRS\80 £3.306 Pa Pascal 

[17 4 ~MBC1000 [1.195 FutureComputersFX·20 £2,156 AdlerAlpl'lltronocP3 £2696 Columb8 PC I SOO-I £3.:m SWTec:h Products509 [5.750 

""'"" [179 
_ ... 

[1,259 eom.r1eo.r.oon.c.1or C2.180 Eaglell £2.70> e>,g.ooPrinct C3392 BASF7100 [5,805 ..,..., £199 ~--[1.374 Adler~P2 £2.197 -...eo1 £2.708 BarcellosAMT lOO £3 450 SordM:2-43 [5842 
£200 . ...,...., [1,437 Genetlll £2.242 DEC R• inbow 100 £2.714 Kalamazoo 1050 £3 450 ..,,..,,v 5.905 

"""'" 
£218 NECPC8000 Cl .4$4 "-"'K>OOOE £2.242 ICl.PCModlollO £2.754 CromemooSys1em2 C3.S60 ICLPCMoOe132 [6037 
£224 =~T.~-:! ~:::: RwBlad,:8())(320$ £2.242 Molber'lkSX10 [2.7$4 Oigtta1Moosysiems3 t3 .576 Ra,rBu&lnHS Comput• £6.037 

=• Lyna: £225 SMyoMBC2000 £2.242 OINettiM200 £:2.754 Otc1$10n-1Compute,0 12 t3.674 c,>igtt.iMicrosys1ems4 [6.210 
S.80Colou< £240 HP96A Ct ,541 Tothlbfll·200 £2.242 ..... , [2754 TeleYldeoTS1602-C C3.71' Supers1.ar C6.296 -.. £>69 Q,bomol [1581 TMK33> [2.242 V"""9000 £215,,1 AddsMultMSIOO t:l,795 Racal6000 [6 .327 

Mult1ted'IMPSII "" ~10025 [1 .S99 Bonu,ISM3000 [2 ,294 NoohSlarAavancag,e £2 .766 CletlooPronM> t:l.795 
~~~ 1~~200-250 

[6497 
B8CMcoModelA £299 

ZeM~-81 
[16 10 CAI.PC £2.294 Applt lll £2 .780 ·-JOOOOM £3.795 t6.695 

Gtr\14111 £299 [1.668 North Star Horizon £2 .294 S.,yoMBC4050 [28l7 K9fflfftonK3000 £3.795 ~"' "·™' 
"""'"'' [32 7 6HIS108 [1603 SlnyO M9C 12$0 £2 .294 Bonu SM 4000 £2 .8'2 OECPC350 £3.850 £6.969 
Gen,ol £330 T•ncJyTRS-80Modellll £1.699 CuuM.rt1C2 [2 ,300 l.og!Cl,VTSV*M C2.863 Vecio<4 £3.852 Pasc.lMod Microeng,ne [7 .003 
~ ... ,,.., CommocloreSpr Pel:9000£1.719 !$=\ £2.300 Dectsion·1 Compute,011 £2 .869 -II [4019 OM!b6o3000 [7.250 
B8C Met0Model 8 £399 

=-Ma:o~!eoo 
Cl.719 £2.300 Eflgltlll £2 .950 i,:,:;, [4, 190 Ony,i5001 ~u C7.607 

.-. .. neoo '""' (1.720 £2.360 Zerwlt1Z89-III £2.978 [4,197 Sundanoell £8.205 
DatacMaoControllM £431 MicrotOiutl()nBn! .GeN.11 [1,640 HPs.r-100 . 120 £2.362 Monroe EC 8800 £2.990 T~TR$-80Modell$ [4 199 H,iywoodHonet t9 .550 
Carta, , ... Toshtt>al ·IOO [1,900 SordM23P £2 .... -P3500 £3.000 HytechH4500 [4 .3 10 Allos856-10 £9631 
El*)l'IHX20 cm SordM23 [1.932 IBMPC £2.392 Tanberg ECIO Cl.OOO B~OK11F800 .Mooel2!l[4.360 MICroFive3000 £10 .350 

"°"""'' , ... TrentlecBC2 t1.949 xero~ 820 Model II [2.41$ A,dwe,1 t:l.003 AOS'2 £4.500 &...ndence1e £10 .480 .._MZOOA , ... K-830 [1 .953 Hoywood3000 £2 .439 Cromemc:oSyStem I £3.025 TeieYIC!eoT5-80ZH (4.533 - £11.442 
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aroond £70. i,.m funhcr dc"la1ls 0.l92· 
21660(an)hmc) 
ZXl1 + 16K RA\lka..hpw,~rp,Kkand 
~pmsr.imm ,ng boo l + {ZIJ.,.or1hor 
iOfl.,.arc + wmrutcrba11~iarncsboot 
Boul,ht for £120. "Clhng for ['10ono 
Eppm g 766S2. 4, Sunnpidc Ru;.<!. 
fppmg. fa.,-cx 
Ylc:20.c:i,<;~llc. )IOrcl'ioarJ" Ith VKln II 
R0\1andl2t,,..4.J()lmoillcrhoarJ.,.,1h 
, .. ,1ch1ngopcra1ede\lerndlhonh oruof 
cu,tom plmth \ :.a110U\ cartnd~,. )(l)"!>­

IICl,. hooh 'A1II '1)1,1. Uf'IO 'I(~ 

dnorount t..cnd.a1(tl'i.l9)2~7J 
.....,A«.\\ orh1n,upc1f-a:!.1For th _lt,,. 
orRA \l . alllciJd)rndudcd.)O<Jnd.u,1(-r 
dcfinablc1amcs u,.., +r..t:p Cok~er 
.l.10-921 (:.flernooon)) 
,...... . AD unu..ed ,.,th t«hnical 
nolcs. c,m.111 d1a1ram -and k:~ £2..l(I 
ono.Tek1ypc t,,.SR3.1•1th\ L<1nd Orren 
D:uong PC·I JCf!Cllll 00\era,cron•cr 
1or. 11n11i,ed fit..~ ono K~11n fda)11mc) 
l'Kl-7096022 \2.~9(C•<'n1na;,)U104~ ,..,., 
"""""' Cilbk for TRS..)l) (C<"nlrono 
r,i,u llcl) U.~S1c•e6arret1~-~c,1 
l57~(da))Ml-l249{e,en1ng,) 
11.511Vic2G +C2'1.~rammer"sAtd 
P' R G .,,,, titotsohof1 .. arc+ bool~ t'oio 
lonlJC"r"'an1cd Acccp1an, 0Hcr11mund 
(150 021-,2JM66{af1er 4pm) 
Ylc:20A<h'<"nt11rd:.andcanr,Jj!e. £16 l t.. 
RA\1 £1<, Solh •, nc .. 28. Sidney 
Strttl. Follc-slonc. Kent ~W;?t, 
~ l.ipc)fors.ak:orparlndunlJC" 
ror BBC Upc"l. M<"ICOf. II HorK"e. 
Fl1&htSlmul;11or.Sf,«c·R1KlcnSuper· 
..-.c .. and Sp«!rum 11.andbool + 20 
p,o,rami. ~trum l;'Oll\olc for [10 " 
RancL"llJh \ 1llu, llo,c. Bnghlon l1f1er 
6pm A)l (or RM!n) 
M!n Mli!IIA.4month)o&d.#.K RAM 
comrfcle .,.Ith manual) •nd cu,-a soft· 
"'arc-,alucdo,cr.(1~1 W111a..-ccpt£4f,() 
ono L..-annn1(090.'1>767701 
~ 6-lunui.cd . plU)CllSS.Clle. 
VIC-ctub)ubo;cr 1ptMJOfora,c.i1 + boob 
+ 00\Cr L\_'10 27 Ah<:rfclm IIOU:!.e. 
J<;ihn R...,k,n Str<'el. London si,., <.!f7 
J6(ll(aftcr7pm) 
Ac...-. Atom .,.-,th SBC' 8ll)te. For1h. 
TooR.,,)\ and eltcrnal P'SL AN> ~1-
•-arc: A<h<"nturcs. Soft.,.are clc On l) 
ilJOono . F. Sm11h (0609)21"7 
S... M L--8UK "'1th m1taral i.crttn and 
('1),1(-IIC. ph;~ ("\ tended Ba)K. man)' 
prograffl'i. on ca<.1,CUC. ~ful boob. 
many rnagaz,ne)and 1,1,!("flfOllpncw*t· 
ms Onlv£29~ 071'19~198 

Mlri 40.l. t"o R0\1 carmdsn . St.ir 
R.iidco and EM ls Jumbo l::lcUngc for 
L\ 1h Soccer .onJ Zauon or an} two 
casxUn«>n\llkrcdO~l·ZZO~ 
TRS-IOLc•cl 11 \100,,116"'- \ 'Dl;.PSU 
Ul.',('ltcmanuabco>tokad-i.programs. 
$()ffle ~\hero m;;ig.mncs HOO ono 
Ca~hon l)'- \lirurolke1 'Phoncorc:aH 
Mr Chun.14HU("kla .. G-arckni . Cardo­
nald.Glasgow041-&'ll l lkY 
C--.. 32K Pet t'oi<'"' RO\b. du'>!· 
CO..-er. Clh'•CIIC'. C.\«'lknt a>nd lllon 
lncl~l ~<h•p. Suptr-ch1p. 10011.u 
RO\h P111slouo(...,f1.,..ir<'. S,llmn:.and 
cdoc11110nal [<,~ ('11)(1 Lc1ch .. m1h 
(04626)~ 
ntSIO IIK Lc1·cl 2 .. nh momlor. casscl· 
1c. and sound . f'lu\ 1a)I hbrary of 
progr-affl'i, ,oclud1n 1 fli ght Simulator. 
arcade pmeJ. and uuln.c~ Also manu­
als and bool.\ 050 Ric hard on Kctj:h· 
lc}l~ -''Hl61n2 
Dll Slnda ,r unc,p ,mdcd Fwcllcnt 
a>nd111011 rhr., rre· recorded ,...me, tapt 
05 ono lnmmitton Spa ~ n.aoo 
(after4 'IOpm) 
Al'ft.E )I l::uropl~ (4M, ) "'"h d1~k JC 
(14Jt..)d,ildmc.~4\llllgrecnmon11or 
:,m(l ,1.,nd. padd~ . .of,.,..r,re arid maJa ­
zanc:s. full) J\lar.ontttd. bo , c-d "' tth 
manu,,J~ £1.U.I.-, 01-~t.JM (af1cr 
6ptnii~l.f or Ji11ome,1 
Vic A<hcn111rel.inJ l'il!lridge {U A hen 
cartrld,:c £10 or \•lip 004h for Gorf or 
Chophttcr AhoAh,cn Bhlt U llorp11 
£2. Comp,kr £10 \1)',IC IIO\I~ bland 
graphic .o<hen1u1c (lf>t..) (7 . Ofll-'NO 

""' ASa33 ..._.,,. .,.,,h paper 1apc un11. •e ll 
lcrt [10] (;,,1crllam4n~1 afm7pml 
MZI09!:!>Urplus ut11tlic\7..cn. 0,w,,mbk-r 
h,r1h.Pllo c.1-apc-sandman11al, £2S1hc 
lot CO\t £100+ Ati.1rp 1nfor1hcSh.irp 
1,1,!("f Burton . HGrecn Road.Sou1hi;c1 . 
llanh 
n:11 + IM, + owr [100 .. ord1 or 
...:1f1 .. ~1c ,nduJ,ng ln,adcr... Pu.:lrNn. 
.lO M<>rtltcrm.uc. Ar,1('f('IIJo;. Odendc:r. 
Ccn11pcdc. 11,ght S,muta11on. hnt;t,;~ 
Games ... orth.1:200 . .. , II 11Cttp1 £70 . Tel 
Kenll .. orlh(0926)~ffl(;,,ft<'r4)()pm) 
Aiart , idl'o computer lck, l'MJO sa-~ 
Carmd,:n . SpdlX ln\adc~; Combat; 
Su ,r Wan; Ad,cn111rc . Bc1otrk. Super 
Br~aloot Pcrkct cond1111.lll £12!i ono 
r,..Qltmgham 6.S.WSJ (afl<'r t,pm) 
IIC Model B Ad1.cn111rc h) Arornd t 
(Ph 1kJ<;of'her \ ()uesl) fin..shcd .. uh 
Sclhng for £6 '",() Ro»endak 2 14992 
(la,n - afm ~p,non,,,cdd.:.a)~) 
IIC Model B Ad•en1urc by Aoorn,.c,#1 
(Ph1io<;ophcr"1 Oueil) finished .,.,th 
Sc:lhllJ for £6SO Ro»endill'C Z\4992 
(l :.a1n -afler~on.,.cc:ld.:.apl 
DII plus \lcmorc1 4!!K RA \I and 
pw,<' r ~11f'f'ly 1n &cod "'-0rlm1 order 
£$' Bng.htonJ5498(c\en,nvl 
ZX.f'rtllltr onc ..-cek6'd. t.c\er uscd­
un .. ilntcdpnic ScllfOJ{4S Stranr.acr 
(On6)2048(e,emnpor- .. cclr.cndsl 
W ....... Good qu.iht) home l'Omputcr 
for bcg,nncr [11h<:r J!j;K Spectrum or 
Or.c. 48K Al.an 400 or 800. \lodcl 8 
88(' or C"Offlmodore f>,I Pna: nc:got1· 
.al>fc. 070.1-7J.l64\ (SoulhamptOfl) 
ICl Tcrm1p11n1c1 t,O CPS corre\i)(lfld· 
encc qu.iht) J'<'"' Traic1or feed Sc:nal 
IF \'cT} aood conJ 1110n [100 Tel 
Ol-,7891J6{RO\') 
sa.., \IZ!IOt,,.411K.,.,th4\1lbCPU. 
and loMb of ,.c,#1.,.;,,rc 1ndlldmg BaSK. 
Pascal and i,.oru:.n romp,krs. Forth. 
A))'tmbkr ptu~ loh (){ aamc) ool) {JOO 
011001-~056l(an }11mc.and11kfor 
\1illll n) 
V'lc20 .. 11hea<1"CUC'dcck. c ,it.1 K RA\1 
p-acl. thr« games cartndgn . JO)~ICI. 
Worth £250 . Onl y [l',4) ono 81rm1n1· 
ham .U) .&lOR (aOer fi1c o"doc-k and 
"'«I.ends) 

TRS-IO l6K L2io..eraooe 11nd 1rTand) · 
\ DU 11ho o, ·cr 100 program) 1nc: 
Ad>enturc,; , uulmn. arcades cduta· 
IIOnil + <'hcu [?."O. Belfast 660074 
(c,·cnmv ) 
Vic: 20 compu1cr and e.aHCIIC um1. 
io)'slicl. lntto 10 8.:lSIC. two g;,,mcs 
c-.or111dgn All il:1C nc• rost £2.50 .,,,11 
llC'CCp,I £18.S. Wei"')" Garden Ci1y 

'°'" Yk 20 a, ca~nc. jo)'Slicl Sar,on , 
Slol . Super Lander.Jell) Monslen plu) 
V.cmon madnnc: lan1np: morntor nir· 
lrldgcs. Abo Progn,mmc15 Rckrcn« 
Guide. \ic Rc,calcd Wh11chnen 
61389 £200 
Vic: 20 "'"h C"&SSCttc. full) upandc:J. 
Arfon npanWJn \lmt M (' Can Prog· 
,ammc:rs AMI. 6 earl game~. b.i-.,.: Ptl 
V.c Re,·ea lcd . Propilmmcrs Guide. U 
e:.ass games me Amolc1e 'Aor1h[650 
ACCl'ptH20 Ol·S7J89)"' 
Ttut ln,-trurncnt. Tl994A homeC'Offl· 
rutcr26K R0\116K RAM1lso111ctUl.k 
JO),t11.h . Pacman and ,:hot..,, mod11ks 
All nc ... unuKd H70onoor ,. ,11 sr,h1 
0 1-~~ 0767 Zak. 21 Trela,. ·n Road. 
Lonoon. l:IOSOD 
Ninilett Pachrd IIP.&IC filled "' 1th l"-0 
RA\1 moduki and Fnunaa l ~ 
P;,,c Ba1<'l1· used Condmon c:u1."lknt 
.. -11h all ni ;;inuJ.b To,t lhcf [170 ono. 
01·9A7 J~(c:~cn1n1,-."'<'<'l<'nds) 
,._. Alom 12K kM, 1 + 12K RO\\ + 
4K Toolbox R0\ 1 + "'°'d J'<O«'Wlf 
R0\1 Ilea..-, dUI)' PSU . Prin ter and 
c,;panS,l()fl )()Cktt~ fineil £1'(1 .. -11h 
sof1.,.ilre Te l 0394.1-nYS 
ZXII + macs + O\c:r .&(} progrilm s on 
tapc, . )me1rcstelc\11-1011con11CC1orkltd 
VGC OS. Aho small Sanyo r~io: 
c..sscllcrcrorckr,w ,iablcforl.X81 
9' •XSk2' •IIKh<'f. •JC Onl~ LlO. 01·594 
2181 
s.lkmM GP.al rnnler. :in new. ,n 
or,pn.il box. ~u11abk: for Acorn . One 
O,,aaon, "'1th Cen1ro111.: ln1crfitC'C In· 
ducks 700+ sbceu or paper . £160 
\\'("llmg 1on (SomcrS<'I) .,..2 3,47.2()9j; 
(e,cmn~j 
Ylc:20 + C2"1 + J0)'~1Cl. 6moothsold. 
bo.tcd . hardl) ~ [JOO Sof1.,.111c 
1nclud 1n19romortntlgt) ln11010B .11s.c 
I and II man) gall!C\ and )ubrou1 ,ncs 
OOOono 018.}.!!,SQ&l9(ahcr6) 
Vic: 20 + C"llw.'IIC + JO)StlCL. 6 month~ 
t:>IJ. boled A l!iO £300 of ,oft,.arc 
1ncllld111J Proar;;immc:n Aid . Supc-r DI:· 
pandcr.Sarson ll C"hc~anJman ypmn 
and bools OOO OIIO Tel 0632 (<b)) 
),42(X)l(n1p11)Sll279 And} 
Ac...-. A1orn. 12K+12K . 1cgula1edPSU. 
SBCboard .t.,.ou1 ,ht>R0\1S nunua l;.. 
Mapc ilnd Gct 11n1 Acquamtcd books 
Solt \ DU. ln-.1dcn. and PoxLo -
wmpu1cr ,uscues Pna: C.JO ono 
Sheflicld (07"2) .'.01100) (after 7p,nl 
Dnpa. cw,.ncn.,.dli.,..ip8.capc:u!>.SC1te 
for anoihcr Dnaon ca~lte . \hcl -
R<x"hcstcr(OAA9)~ 
--- I pmc\ C11$~Uc) for ..ale E ~.am· 
rk 7..cn1th. C'hopl1fl<'r + many more 
W111efordc1a1ls1o;t..01u, IOtlC1M 
Road. \lorm1on. s .. an!lea. SA6t!DV 
W..W b.l.:k 1s.sunorAn1ic.AnaloJand 
COIUputc• ma1az1nc~ Can an)onc 
obhge" :,O.ottinJham 70.16(M (afm 6f'Tn) 
Vic: 20 ca,nrM!tcs 10 S"'illJ) .. 11h ,000 
q..al1t)Ong1na lc-.assc11ci0f1"'arc.Ol ·S7.& 
4 122(A,h1)11) 
·c...t AUKI.. l::koc:rk and Mct<'orO!Js 
car tndgn for Dril&O" n. a l'IO JO)--Sl.Cb. 
e;tS!lellcof§Ol1 .. a rcandTand..-l::,tcf\O.lcd 
ColourB ~~bool 'AorthOSS ... <1n1D~ 
ono0902-894n'i(.iftc:r.&pm) 
C--.. Vic~for~ le.asnc .. 00 
Abo m..c-h1ne code mom1or canndge · 
(mcludn. a»cmbk:r) UO Vic Re­
,ea lcd .[Sand sof1.,.;1o,c ,ndud,n & Bua· 
b).It \ ' icmcn (PilCtTlan) anJ A)IC"roids 
£IO. Edinburgh(OJIJ':W~7 
Dnpll .32. fou r monlh s old . 1nc:h1d1ng 
ca~~He pla)C:I. 10 pmc,. !apes and 
)O)'SIIClS 11.,rd l) u~d . ..,. nt,W Cosl 
OOO Aettpi L~ (>Ill) Complete 
Qug.ht1bnd,C ?921 (e\('lltllp) 

PC'\ \1AVIJ,\9~ 



Vic 20 wf1,.arc fOf QI(:. Clwlsburn. 
Mctwr Run {ninr...ign) 'Thc Ahcn. 
Amok. R,um.11nfcas.sc11n). Abo!oCv<:nl 
\.'IC 20 bools . r,;ot11n,;ham 70.36(M (Mfte, 
l\rfnfordct adi) 
S... VIC 20 P1ntc CO\·e a<hcnture fOf 
VIC 2t} Ad,·cnture UIOO R 11.irns 
Mead,,J,,I.J&nds Coua,c. Cotgro,.c It.II . 
PucUtthurch. B11~,o1 or Ab!.on 24n 
(af1e1bprn) 
T- 11:Wc:.rd pn:,gramm,Nc: cakula· 
lor "' Ith l'CIOOC prin1cr un,1 All ,OOO 
rond1t10n E:111ni m.1ths moduk. docu­
m.enu,1100 CIC. Kcnh on her (075J) 
65562" (e\C:nmp) . >,;o offer,; U60 Ii I 
barp1n'B11)crrollC('h 
At-' «nillXJ ~f 1•arc A1~1r,lc £11. 
Su ,r R.atdc:tl £11; Gholt llunccr £12; 
\'IC20 Soft,.arc Sl,lf)(r Yn<kr. Rat· 
~.,odStarlbnk L9c-Khl02602) 
J289(aftcr4pm) 
SU,., \1Z80 t.. wf1•arefor...ak.,ario1r.,, 
bu~nc:u and game\ rrosram\ All cas­
sct1c \C1Sf0fls 1ndud.ng \\.11ll .. .11)'l. Crc­
aturc\. Stod: Cootrol. ln>e•nCOfJ. Con­
•Crs.onl and man,. man) lnO'fC. Run­
OOl"1'1(09UI.S)76911 
!'IC .\2K e,~ four ToolL:11 B~nc» 
RO\ \ \' is1C1.kni~uc20l0 t ,.mDD 
J022rnn1cr.Soundbo1 \\ordJ"O('nsor 
coven Offen 1untcd Smui. + r,r1n1cr 
025,-(,.~ 
ZXIO link 11;.cd £25 AOOl"n Awm " 
atlOH• ,.,,h four ca»c11~ and m;ion1NI 
m Tc-l.01-9926S&l4;1f\\1n<J,.or6J~9 
(c,cnmg) 
W.., c..lt ~ZK + mon1IOI' + bii!ot :! 
prmtcr + pl1.11m RO\h + :!OOproerams 
+ booh + map ... onh arrrox £2.700 
Am:rc bc\l offc1 O\cr £3~ . Paul 
W;itford(CW..3)44193 
88C mK"TO ('OfflJ)UICr w:,ft•arc for 1,,1le 
Acornwft Snapper- lkkmkr. Rod,CI· 
Raid. Arcad1.tns. \loo!>ltrl All h.ardly 
u'SC'dand,nongin.alp«lm 1.UO 1hc 
lotor • 1U~n forC8cxh \\nngton 
(09l4)k6llil 
.t.o..Ate. andVb&v. ll1tad11mon 11or 
12i,., R0\1 IOK RA\l 1apcdcc l r,lu,;1en 
capes AU le.ad;. .. nd pi~, ,ndl><kd 
Ou.ck sale £200 ( + l)W.ag<,) OX'ton 
4236..\0(t\l'n•nf',only) 
tut • H,i.. KA, , r,uc..i o: gnph1C 
RO\l and mstn.N."1tom r,lus I~ ~!ottl~ 
111tl l.lding lD \1on,cc, Muc h nt;h) 
lsbnd .ind fl1gt11 S1mul;a110t"1 ~II for 
£120 (020fl)6&67 
IIC MOOCIBv.antcd EWr6.0n 
IIC game), Ar.:ack' Amon A 13 £g 
Polam 3:!K USO. A1rhf1 '.\:!K £3 ~ 
'Aor1h ill A lt for £13 ono. \\di sell 
i,cp;;,,, .. ttly mtercs!Cd Derck on !i11· 
1Jl7 
Vk 20 romru1cr r,lu) Commodore ,;:a,­
!oCIIC 1ecordcr 11nd 1 .. pc 8r.;J1ndM'*,Shll 
boxcd(l;l()~~~Elho1S. I\C1 
.lt.t CX·ll'lOO + 1 Cartndg('). 
Kc)boal<k. 1v.o JO)'S,l1<;L:j, 1 ... 0 paddki 
ondudt), A)lt'rOtds . Ba,ic pro. Cillf• 

tndgt' Cmi£?5011CCcptoffc~£IJOpl11s 
ZX~I + 16KRA\ f i60ono IOBurbury 
~. Man<kn Vale. lkd ... onh . C\112 
!SOU. 
Ac«w Atom 12K All ate'C',l,()l'ICS. leads. 
manu.il. mapc-boolc Ako 11 1amcs 
111clochn1 Defender, . ln~adcn; Ccn­
llpc<kJ and 01hc1 1miMk' game, £1(11). 
110 Boh on (Olt}i) MDl7. Jonathan 
1'1Chobon. 14\ Arrnadak: Road. Ui)d· 
hndJC'. BNton. Y~. BU<&UT 
SU,, IIIZIOM 4tii.. Sharp .,nd XTAL 
8.t,K". a»cmMcr. ma,:h1ne ea&:, 11nd 
uulmcs manuals plu,; loh ol pmc'f 
soft,.arc. £27~ ono . .\tanchc,1cr (Obi) 
43.Z961J(c•cn,np) 
MMI VW.. COm!"IICf game 111,th car­
tri,;lgc, Sp;w:c1n,ildcn.A11Xa8aule. 
Scrcct RKC'r and Comh.at . Compk:tc­
bo~cd ... -onhH78 Am:pc(W Al.aicr 
(09.'163)49!12le•cmn~v.cckcnd;.) 
s...ctr- HK Ma.hs fu1or -1111 CRJ(J~­
ahle learning method. (k).!rO)i 11hcns by 
corttt1 m11h,pl1Cation. fe;iturn lillKI 
buma1111d:11ndc'<~ Sc-nd09:5 
10 AO Soft,.;arc. 14 RO!>C>1lk Road. 
11 .. nop1c. ' orth YorL:,hnc 

P( '\ \1A ~ 11. l~J 

PCN Billboard 
lUl (S,nclJ1rhuil1),.,th 16KRA\iand 
t'~fuU)l,c~•na._c)boardandalw 
00 of soft•arc sclhng for £!!0 ono 
0382-41006 Aft)Ume (('fefcrabh at 
n11h1) 
W..W: Pnn1cr 1ntcrhcc ""llh BBC 
m1Cro. aOO\c .JOCPS. plain p;,pcr and 
aro.ind ~ alw s'""P an, BBC 
sof1,,.arc:Acornlo0ft, S;alam .. nJcr.prog­
rampo...crctc 060,l-712"47 
l8C Bone mon1h o!J. ,.,,h c .. ~)CIIC' (no 
lo.chn&problem\). ~hourti..,K". manu­
al. g11.11ran1«d TI) bcfo,e )OU t>u~ 
025. Malrolm6J9m,t(S t Londofl) 
88C J2K Anun.ttlOf'I Shov.~ a rnll\tlC 
cockp11,,c.,..11,1thmo>1ngd1als.1n;.cru 
R'IC'ftb , Ma~. Jolla.:L:,nJ ~af1 and 
r()lahftr;rbnc1a.,dmoon.£l~-S1eph<'n 
Pope. )(I llarhngton Road. Denton, 
Green. SI llelcn!i. Mersc)1'IOC WAIO 
6AO 
SIMCUMZX81 pllb l6K RA\1p;..k.iill 
leads, manu.tl anJ po,,,er w9P) I ,ule 
so1, ... .a,c 8 month'i 1u..ir.ion1cc lcf1 {·ad 
oo Grimsb) (04n) 73-128 after ,n Puce 
£.SOromple1c 
WANTU 16K RAMp;;,,d for Z:\ Kl 
(undcr(IO) DorL,ng1J0220 
Ork 141K. .,..andn~•.on,..an1cdr;1f1.l11U 
m.anu;il. ca•\CIIC le.ad. i.l"i()_ Mu1cky 
i,,n 
Dau o,.IMlct L,ne Pnn1n ,.,1h pun..:h 
and 1.1pc r.:a.kr Sul'ld and du,1 ro>cr 
,n..:lodcd Ali,o~rcp.r,pcr . t.60 Cl7tl.\ 
84\HI 
MM 400 .. ,th ea..,,:. 410 prOj!raim 
recorder. Jl'O'Uhk H \\ I\.' ~ur M.11d· 
er,,. Ccn11pcdc ,;:artri,;IJC' Plt<i 20 gamc'i 
oo t.tpc. compk1e """h JO\"-llcl and 
bool.• s .. ap for BBC com~1N (t:!n 

"°""' DOOTJISIOLII J61,,.,thl talf{>ft\.lnn~ 
floppv. TV mtcrfacc: and ,of,,.arc 
Offen •ckom.: Bot> Ol-7tlll 7Mi0 
(day~). 01· 764 60'i~ (~•.:n,nrt 
.,..., New Spa:1rum S<,(1,,..,re: Pwon 
VUJD11ndAn1<:\'D1CCChc<,.\_11n,,.;in1ed 
g1f1.s. £14or0ffcr. \IG~.NL00 1 
Lanc.Cla)1on \\~. ll~i.knf1Cld!IDII ... 
S-, Mlw ScKn1 .. 1 197K 10 19M2. com­
pktc for)ourmirro (rc,.c:611:111 
2'11Vlc20 .. 11hc.a,~11ciind!>(xt.Tooll.11 
llandC\pilrt-.VKRC>C'akdPrOJRCf 
\1.an. lntrotoBa,IC P.tn 14nd2.lot)of 
1oOf1,,.,11c mcludm s chc\l, JO)\tk;L All 
forC.SOono ttl-10'19\W 

Olrla......,.,Cll", IIIK RA\l.Cc-,mon 
{'~10-crU..'iO Vou~fo,£1~ono O!i.U 
&illlJ7. 
SUMI - ~K ~~·IC RAM\CX ',;orth siar 
llorl.Zon. fi,c bo.lird;. a,11,labk orrc~ 
01·7_\~ ~126 (Offi«' houn) , 01-4'2 2098 
(Othcn.-1k') 

SIOO .... ''"°"''· goin1 "'tl) chop 
8215 CRT controller ch,p. Michropolis 
floppy control ler boards (SIOO). Ohio 
Supcrboard (needs ancnuon ) plus mis­
cellaneous computer odds and end5 
llugh Bndgc, .J6J Kc-nn,n11on UIM, 
LondoflSEI I 5QV 01·735 1862 
Vic20 + Caultu +16K+Supcr E•· 
paridcr +Bull+ \I C\ 1 + lX. Pnnccr 
'"llh m1crf11« + Con1Jlller + M,w 
Kit + f7(0 of !oOfl,.arc 1ncluJmg four 
c-a,mJsn + reference guide + bool~ + 
ma,:acinc) + JO))IK"k Won h about 
.l.1.20'I G1>C'IV.l\al~ono"G11, 1n 
Ol-9:\4454il 
MMtYCS, »nc .... f'lu,Comh.at.~ 
ln,.tdcnandAd•c n1~rc 9arµ,n~t£50 
AhoDckndcr . (I\ MM1k:Comm1nd. 
{l~ Bo,1n1. [7 'i() Superman. f7 50 
\\ 1llaca:p1{9Uforc,cl)lhm1 . 0l-764 

'"" \'k2G~ dccl.lt,KJKJO)..i...,L: . 
booh, '°'er and £100 '"°"h ,-.f """''"' arc. 
all,ncx.-clk nt cond111on . Ofk~£2..~0I' ,,.c, (o,cntn. (020\) "6)'i% {c,cn· 
mg•) 
MM'i 400 plus Bil~ cam...ig.: rtus 
m.tniial,. £125 Tcxill\ 1\,19.tA. (100 
rc1,.,Chn\£1~ AtanGcrmancour..c. 
£lOOl-l\071o..:!(cH'nmpJ 
l.Nt. l ZXl1 plu, 16t.. RA\t. plu~ m;i,1111-
ah. . .of1 ... a,c and 12,n port;1hk m.t1m 
8\\ ICleU\1()11 ldci11lr,t .. .ilgtforbc &1ft 
IICr (ompk:IC !itl , (98 IJ)!,,.Kh ,19():zj 

ZQI H« and hk:,..~1) kt)bolird ... uh 
magn,n.:" 4nJ .oft,.arc )Oit,,.;al'C' 1n­
cludc, P,K'fflan. ln,a<kr. . Scramhk etc. 
Cl( . O!l.1 All lV.O mconth\old Pc,fttl 
condmoo Turne r . Mcl100. ll ull. (002) 
t,'\,,IIIU 
At#ITV 1afflh . Coo)(Jlc C\Mnpk:lc ;ind 
hardlyu-cd.(lr\lCI \\11 h.Ug amcs.£2JO 
Ol'M1 Or ~'"'*P prmlcr . d1sl,; dmc- for 
86COl-'\..l.63U 7 
-..~ ,cr,chcap(ncc<h 
111cn1ion). po-.c, wrrh ·. ln1el if.?7~ 
CRT cuntrolkr. Olhcr h.arp1m, un ­
fim)hcd L1h et, Ako SIOO bo.;,r,:h 
(,anous) . Bnd~. 363 i..cnl'lmf!on 
l:iine. London s1;11 ~v 01-7J~ 1862 

ZI s.«tr- S- for ~I,.;. mml rondo· 
''°"· Ccnt,pcdc. n,ght S,mul111oon. 
-.(>me of1hc{5S ... orthonwolc forehc;ip 
price, a~nFI 26'.S4 on Fnd;t) c•cn,np 
alld B,nfrz.b67on Thunda) c-,cnmgs 
U.W.W s..ctr- !oOft,.al'C' for '-tic or 
,,.ap Spttlrtt. Sp«'tr;al ln,aJcrsand 
Orb11er,£\OthclOlorcichangcfor01hcr 
l6KSp,cctrumsof1.,..a1c \\h11b\(<l'>'7) 
60HlS 
ZXl1 ,-. Sm,bir Jt,i,., RA\l complete 
,.~,h PSU. manual anJ 'Oflll: pmc, 
tapn.h t llcu'Cd \lo1llac«p1£60 8.ilh 
Jl7~J8(c,cn,np) 
C-0.... CIM JOl6 16K romputc, 
C2Nai.1,tue dm·c . m.tnl.kll. PETC8\1 
pcr,,on:11 rompu1cr gu,dc. games map 
nncs£JIIS ono . ( aftcr6pftl) Bn ,.1ol Arca 
04S4261 161 
S.,. S.,... w,f111;1rc Centipede plus 
Kans..itff or Frcdd,cf orSupcnorSpacc: 
f-11h 1cr or Acorn Bloc._ pu.uk, 01·7J6 
11U (after 7pm). Ask ror Satumdcr 
(later on Tu«by and Fnda)') 
IOK~ J,non1Mold.asM,._,.,1h 
boolandln.adcntapc Baraa,n at£IIIO 
AlsoCas.OIOl'IC'MT40lc}bo.t,rdfor1,,1lc 
M,lc George. 01·9"6 1,"2 (after ,..,..., 
Atart\lcs car1mlg('1 . ... nc ..... uh1n1,1ruc-
110T1se 1e .• ~hwlcComm11nd.fl~ - , 11;h1 
Dmn.£12Spa.;c ln•adcn .Cl2 . ~r 
8 1.ai.1, £9 Reason for salt bought 
MierocomJllll t'r . OAA1J~,I 
W..W O,,k dmc arid 1nlcrf11CC. At,n 
80) mcmory npantlOn. t0f1111arc. 0 1· 
W7 Sl!38 (office, houn) 
Ac«w .lto.r, I :!,Utz. 12K KAM. 1:!K 
M0\1. 6$22 and J'P R0\15 pnn,cr 
m1crfacc . 1111 m.tnuak and k:llds. lo0f1· 
v.arc ,ndudc, Frogge,. Gabu!ln) . r.,,; 
m•n, In•~~. Space Pan1C. l)cf.:nd,:r 
s .. um.Zod1i11:Ad>cn1u1e.cK \\1U!l('II 
forll7SilMS7)8Al~ 
050 ~ t>arp ,n. ,n..·loJ.c, boob. 
ltltds . manuab. ca,\CUc pb)er. )O\ · 
1,t1C~, ~le\. lo.k of rroer.mmn oo 
Clllssclln and IM1nas £1'i() for 141n 
cotourTV \i1~Paa,e L\bri,;lgc .\&?97 
(afmt,pm) 
l8C C1Mract,w r:cncr;,tQf , menu drncn 
fll('lht,c, include. RcOcd ln•cr1 .-nd 
three,ot11 1c,d1<pl;1)' ''ongri,;I formulh 
char;tl;ICJ J)KIUft,; SA\'£:. and LOAD 
All for l:5. Da>1J \\;11n11gh 1.66 P•rl­
~tone A,cnuc. South!ot;a. lbnt~ 
\lk20 121(, ca•!otlle unll . 1hrcc ~ 
molher bOilrd . lprom programmer 
Super E.llp;,ndo:r. mxh,nc ro<k mon,­
,or £ISO soft,.J11c ,ncludmg Omcg;i, 
Rxc. Sp,dcr, of \ l~r,,. Mclror Run 
t")~tick and manv hc:,ol,. £JOO f)6J.I 

l1W(c•cmn,s) 

r-- - - - - - - -- - - - -- - - ----

: BUY & SELL FREE AD FORM: 
/ For )Our free PCN ad. fill in 1h1~ form put11ng one word ,n ea..:h bo, allo\\i ng ,1 maximum of 28 ! 

I words. Wn1e in block cap11als and don·1forgc110 include )Our name and .iddre,~. or telephone 
num ber. Bu t don·, send anymone} ... we offer this service 1oourpnvate readers, free of char ge. I 

I lr's wort h warn ing. ho\\e\er . lhat we abso lu1ely will not include ads fro m companies, large or I 
small. A lso, weca nnotgua rantee lo put an) ad ma spec ific issue . but will work on a first come, first I 

I served basis. Repn nu will be ou t of order 100 unless submitted on a sepa rate form. Send your 
J complete form to Personal Computer Nt~-s, 62 Oxford Str ttt, London WIA 2HG. 

:_:'-_- _ - _- _- _- _-' _- _- _- _-_-_-- _-'- _- _- _- _- _-- _ --' _- _- _- _ - _ - __ ___ ..J 
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Rat" : !JOpcr \lnj!:le column cm . \cr1~\ di'iCount a"a,labk . Mechan ical Data: Column "idth, J column 57mm. 2 column~ I 18mm 
3 columns 17qmm. Pvblishina: DM"H! [,er~ Frid.,\ Copy oat" : JO d. \\ prior to pubhcahon . Contact: Ian Whorle) · on 01-123 321 t . 

Software 

Small School Software 

=:.~~~IO~"t:=c-e:oby~K== 
~ of ~IMrnln!il9Cl'len'ln , lhePackagea<:On$1StOla~OI 
oqectrvem,ik:hedprogramausingtolhetullhe~oltNBBC·B MICtO. 
IUPP(Wled b'J software clocumenlllhOn. courN no\ff, ex~ matenllb, 
~ p,ogrem and Pofl TesL 

• Pa,du,geTlfln~ 

•••TM~:'~~~i!~::~lnAlg9br• ••• 
al pnced at £1.95 inc 

s ... Ett~~t r~.::r.:tt~I .°'J:.S .:=~.:!t~ :o~rOKJ. 

Keep the bank manager at 
bay with .•• Homac 
ll Home Acco11ntl1t1 System 

OtuOne ol1111111000,-i»1~l000 1lo 
booll....,.,._,IJt\MCIIIIIOflUl$MII 
fW:4111"""' =:=s"='-=~,...~ Q5fl 5h ... 

"-l,i;ucrtdltcntiii1s -~=~=Z:,_, -M-~:;r:='~~~ll'ICIHOI 
M~oo.ltns,1Md 

HOMAC ........ ........ ..... £8.95 

DRAGON 32 or 
TANDY TRS-80 Colour? 

Lots ol J)fograms - lots of useful hints and 
information EVERY single month in 

··RAINBO.:~·:~.::t,~!n~~~~page 
THE 'BIG' & a SendC2,~~.:.'~~s:···''°' 

FREE! o BASE n CJJ ELKAN •L·~~~r,:',!,itOept. PCN). 

whlbt still available D 11 BM1.!::: :ra:.:Sr:~ic h, 
1tocbu phone NOW O ortelephone061 -7987613 
OSBDRNEO .__ ___ '"_'-_-__ ' __ ___. 

NEVER UNDERSOLD! .. -- ,.._ H I 
WABASHSSOD525" 29.33 14.95 17.19 
dout>le density. 80 track, factory fresh, perfect 
loral1m1cros• 
OYSAN OSOD 5 25· 50.00 32.00 36.80 
The Rolls-Royce ol diskettes• 
Abotleprkn•~-_...,llo-cfl O Ddlwf)1< ...... 

ClOO-boa. 
You won'tflndlow erprlt e•, ••· 

• tock- •v•llable now ! 
MM~.,0 .501'ACCESS~.KI< 

ATLANTA DATA SYSTEMS 
JStr'JS6 OLD ITTEIT, LOSDOS [C V ,OT. 

01,7291411 

A SlNCLAIA SOf'TWARE HARDWARE 
SPECIALIST CONVENIENTLY SffiJATEO 
NEAR Ml ANDM62..-0TORWAYS 

PHILIP COPLEY HI-FI LTD 
6 WESTLEY STR EET, OSSETT , 
WEST YORKSHIRE 
TEL: 0924 272545 
HOURSOFBUSINESSTUE·S AT 10 30-530 
OPEN BY APPOINTMENT UNTIL 8P M 

JUPITER ACE 
USERS CLUB 

Newsletter, software (both games and 
ut1hties) . 

SAE for details. 
Remtoft , tSGeorgeS treet, 

Brighton BN2 1 RH 

ORICCAMESAREHERE """_ ............. 
,TAPUTOSTAltTYOClOfl' ~-:::::.::__,.._. ........ -....... ......,. ,,---------""""-'-­~=--S-,.,..S.--"-- ' ~"'-... s..-.. ·~-i.- .......... ..: ..... _ 

UEAOI 
B. L. JOHNSON 

" lidlieN ...... Saillf',~ 

NEW FflOM MtCROTECII SlfflMS 
SPECTRUM 481< ORIC 1 

WHtST BETABOMB 

e::~E~ :=.=~=--_..,. ... 
t 5.95 C4,95 

PC1' \.1AYIJ. 198J 



SPECIAL 
PRINTER 

OFFER 
CENTRONICS 

737-2 PARALLEL 
(Brand new. suJed & boxed 

W1thootwarranty 

o~.,,1 £215·00 
,mVAhnd~ 

Otherp,lnttr•• •• vall.t>le 

RING AIMGRAM LTD 
Kings Langley (092n) 68211 

"" .............. __ ................. ...- .. ...... _ ...... .... 

SILENT COMPUTERS 

'I.::=,"::· 
IICl1l0 t4 

Software 

M & J SOFTWARE 
Dra,g,o,,CO...pirio,,8ool 
DIKIIYtf1txtragr,pll,CSIIIOIIIS 
s..,,-~tllASIC ..... ~ 
Tllre~COIWRII Ol.,... ~~"11 
lncrMNtfll~SOMll(IMl:llllnlnrtlllOII) 
~PfOOlll'l'ISlfOfflliPI 
lllcorDOrfltllllMrou1._IIOl'IIASIC1111~p,oor­
Dr-,onllf-"OflTH =Mtlll--.............. ...,. 
= T~~~ -tolt6IOOO.POP·11 t1 ... 
Thtw,,_MilllMflll,o-fMTHnMIWl!yltM95 --Nemw,lol .......... fOATHtAlllbtdllOI 
'502MKfoA~ 

""'"'°""•""""""'hlt-fOIII™"••~ =::-~-==~ -•61~ O,O AGAIN f THE'! ELSE. EIIOlf RCPUT LoNll. .... 
Ml!IICIS~-*'-Ol""""°'"'4....,,.,IIC awo.,., 
MldP(JJto 

M & J SOFTWARE 10.Pt31 
~ Or•r• Clese, Scholar o, .. n 
Stoll.on• Tr11nt ST7 3LU 
Tet(07821517871 
(DNlet ..... ~) 

SPECTRUM SOFTWAIII 

=~~,~:~;w.:..t-:::~~~ 
TAP!l1 ~ AIIES,ond,P Kl'l'IM, .......... ,Ff011 

"" =~...:~=fCTl,2~=~ 
o,o 
AAf, 

25 LLST 
COA MU 1PX 

MICROS HOP 

Hardware 

-O SBORNE 1 
Special offer to clear stock of equipment used on short term project 

(Max. usage 3 months) 

OUR PRICES 

SINGLE DENSITY 
DOUBLE DENSITY .. 
*WA RRANTY - Min 6 montns 

Oty 1-10 
£795 
£945 

11·20 
£710 
£860 

* SOFTWARE - CP MC Base M Bas.c Super Cale Wordslar 

!'~~bo~:":~._,_ , 

21 + 
£620 
£770 

MATRIXPRINTEA .EPSONM XS-0 .. . ....... £29510£340 
DAISYWHEEL , OLIVETTI PRAXIS30 ........................... ................ . £35010 £395 

CONTRACT TRICIA CARRO LL. Tel: 0276-76455 or 76480 

ATARI 800 ONLY £278! 
ATARI 400 ONLY £129! 

16K RAM BOARDS £36 .50! 
32K RAM BOARDS £50 .00! 
FULL GUARANTEES INCLUDED. 
MAILORDER01-6471713 
8 COSDACH AVENUE , 
WALLINGTON , SURREY SM69RA. 

HOMt: COMPUTER Ct:NTRt: 
ATARl400 16K f l 59.99 SPECTRUM 16K f99.95 
ATARl80048K fJ99.00 SPOCTRUM48K U29.95 

Open 6 days a l'lttk. 

SINCLAIRZX81 £45.95 DRAGON32K U99.95 
ORIC-l 48K U69.99 COMMOOORt:64 043 .50 
BBC 'B" 32K 099.00 VIC 20 U29.95 
Plus printers. cassette recorders. RAM pack.$, accessories etc., Access. 6arclaycard, 

etc. Extensive.software stocks. American Express. 

SCREE n S 6MAINA\ltNUE, MOOR PARK. 
MICROCOMPUTERS NORTl1WOOD, MIDDLESEX 

Cour..es 

COMPUTING FOR 
BEGINNERS 

AOhEDAYCOURSEINTROOUCINGTHEWORLDOf 
MICROCOMPUTINGANO BASICPAOGRAMM+NG 

UDIIIOIIIMOIC-YMOTtl,MACIUllU[lfWIUADJHGj, 
Ot!UTUflOAY,MAY1&. 

ONLYC15 
PHON•H441144U 

,o,1100 .\l..$ 

Software 

CAN YOU HELP ME 
by oopying. two or three times a year, 

:~ o~ mJ,;,~5.,~~5sD~,"gP~~ 
format? Offers to: 

Peter Wlnnlngton, 
Les 3 Chasseurs , 

1411 ORZENS, Vaud, Switzerland. 

THE'BIG' ¥1a a 
FREE! D BASE II ED 
w""" still available ED 

.~ ..... phone NOW CJ 
OSBORN EO 

HOBBYIST LIMITED 
O,n I t11p 10a ... 1,-. WeMtSUy IIMII S1tulflyl 

UOp111. 
Authorised Apple 5eMce Centre. 

~~=~~~ 
~~WICI~ 

3 The Broadw•y, M•nor ii•II Road, 
Southwi c k, Brig hton BN4 4NO 

·re1:0 212ff33.U 



.. 

D 21-',nw11 

0 5""" 
o•""" 07'-',ffWII 
0 10fflll'II 
0 121hl'IW\S 

50 cas settes 
(inciudmg £2.49 p&p) 

t1 195 
£1220 
t 12•5 
t 1260 
£1320 
tl395 

D 21hmww C2275 
0 5 rTllN £22 95 
06 rn.nt £2349 
0 71,lirTllN £2399 
O IOITW'II t:24 99 
0 1211.irnint C2$ 49 

100 cassettes 
(ooc:lud;ng £3.50 p&p) 

021hrTllN £4350 
D 5rTWIS £4450 
0 61NN £4550 
0 71hrTIIN £4650 
0 10m.nt £4850 
0 121hrTllN £:5350 
Including inlay card & side-labels. 
Total Remittance£ ____ _ _ 

NAME-- ----- --
ADDRESS ___ __ __ _ 

I enciose my chequeJPO --- -­
PleaH m•ke cheque !PO pty8bl e R.F.W. 

* SPECTRUM 
SPEAKER * 

BooMyourbeepwithaSpectrumSpeaker. 
Justplugm toyourMiclnput.Completewith 

volumecontrol.No90lderingneeded. 
Onl yU.SOlnc. P&P 

AlaaW1ut•,JJN*"1e1:-0-., 
CaafOJ"IIB ... tk, Pool. , DorMl. 

T•M .OfflMZNl 

DRAGON'S TEETH 
The Dragon Dungeon vaults are filled with the widest selection of software 
and peripherals for the Dragon 32 available in the UK . 30 page cata logue of 
Dragonware available (SOp, refundable first order- free to club members ). 
We are also the home of the largest Dragon Use r Club In existen ce and 
publish the monthly news 1etter"Dragon 's Teeth ~. A nnual membership £6.00 
(6 months' trial subscription £3.25 ). 

THE DRAGON DUNGEON, 
PO Bo• •. Asnboume, Derbyshire OE61AO. ~~ TEL: ASHBOURNE 44626 

Prot'fammrnp;:thc 

PET/CBM 
B,;Raelo"c"I 

~~=:r:PtT~!~7s!aJ:rs 
Coei,ptt .HliVC teK~llfHd tdlttact boot 
o-.~1Commociort't2000,1000, 
4000 Md 8000 •K fO('-puten ud 
peripktah. 
Manyprosrams,ch.antanddiaanm1 , l7 

~?iif?Ji?$ifi!a°!:~!!r 
f:'r~~~~-c;.::e!,'2.90ndl 41 
F_..,._..,Jlw.tLtllm•tlwtL 
T....tc M.••acer,Ed wud Anoo&d{PublitJMn ) 
lAcl,WoocllPlbParkAvc•11C, 
MAIDENH EAD. Bub SU JLX. 
T,d :(062Ul)JI CM 

:~;~;::""~ M~N-, .. s­
--C..p,ell,tMm! &A.ailntt N-J .. B-,.,U 

s-,..-..-_.,,......,~,. 
~::lldf'if:i~":::.t"tfo<[:,~t:Jj,Ll4, 
IH'*'SLJJLX 

s-i copyia,...._...!llcPl!TCU.toctt 4 90 

l .acWIM~'PONI'( 

AD~ 

c.,.., 
CHf/11/lffMatu/H 

fOfl All DflAGOH U .uc> TA.NOT COlOR UH AS .._""" ___ USA __ .._""" 

~1"119"-.,.._"!:!!!_ ;::.-:-lM-lllrDtlfll":R ___ ......., 

ALSO AVAIU.8U fAOM l!LKAH 11:LLCTl'IONICS 

'ffllllOOll-1==-'":" 

BERKSHIRE MICROSL TD 
New()ncl tlst.M. 
88CMo0918MlhAoomelile~l4MOtllheokl)Utt.DO 
NECIC)ll'l.....,,IIN\'......._ .• _tN0 .00. 
i.-pnoNon~Alle*.Olt:ocwnit,P9l. 
Vmo,O..,Dlagon.SO!d.lllt. 
5*:'IIOnof~pnnWalrom tl:I0 .00. 

(0344)84423 

Orie 1, BBC , Lynx 
c••••tt• l• • ds 
(with motor control) 

Ow, to O.n and remote jack or 
Om to three jacks 
C2,15 Inc p & p 

Texas Tl99/4A 
cassette le ads 

No need to pay £11.50 for Texas leads 
Oursareonly £4,951n c p& p . 

Single recorder onty 

CLAR ES 
2221_....Atllll w,_ 
Ooelh11CWTtA.ll 
TU;IIOl55UT I . 

Services 

MICRO UH .R T·SH UITS 
11:PSON SHAAP SON> 

ZlLtl SPt:CTAUM ONC I 
SIAIUS 1 APPU! 

Mf - II SIMI '**'°· I llffdr,llile .. *td IIICI 
=::..~c::~~~· .NMIIINC•:HtAI . 

~-:=:=-.:.:::..--:= 
&,'lfu.-08692 2831 ·co•~l! 

f«lwllltr""°""*"~ rd-1,.,.tHMIM tclPY"'O . --~ . 
... WEST 11:HD, U.UHTON, OXON. OXI 000. 

Insurance 

INSURE 
YOUR COMPUTER 

/fflp«t~Fh, n..trlTrMMfln•u,ance 
lor your Comput.r EqulptMnt : 
(1111(1.$00-- tlOOp,11C10{..-. J 
rr.soo111ao.soo t:t8oo"'c,s(.-J 
U.SCIOIO(l.000 t:l800'°'C2S(•-J 
r,~aoo t2.0.oo"'m,-1 ..... -

KGJ lna ur• nce Broll•r• ·==-~ Te1(03Ml)U33.'254S 

PC'N MAYIJ,1983 



MICRO DESIGN ENGINEERS 
IN LONDON 

£8,000-£10,000 
Wanted for small rapidly expanding microcomputer 
Company . Intelligence Research manufacture va­
rious add-on boards for the popular business 
microcomputers such as the Apple, Sirius and IBM 
personal computers. 
Duties will include design, prototype construction, 
product improvement and initial batch production 
control . Join a fast moving Company which can offer 
good career prospects and a stimulating working 
environment. 
For more details, please phone Gerry O'Prey on 
01-543 3711 . 

DYNAMIC SALES PERSON 
Urgently required, will be responsible for telephone 
sales and administration. Must have outgoing 
personality as well as excellent telephone manner. 
Good career prospects . 

Salary negotiable. 
For more details, please contact Debbie at : 

01-543 3711 

INTELLIGENCE RESEARCH , 
NELSON HOUSE , 

271 KINGSTON ROAD , 
LONDON SW19 3NW 

PCS \tA Y IJ. 19&3 

SALES 
EXECUTIVES 

QUOTA£16K 
BASE£9 K 

COMPANY CAR 
LONDON AND HOME COUNTIES 

A well estab lished systems house specialising in 
financial and commercial systems for major 
companies is seeking exper ienced micro and 
mini salespeople for its sales team selling the 
IBM personal. 

This is a new position in this profitable expanding 
operation whose customer list is dominated by 
the top thousand companies. 

If you have a proven track record in the computer 
industry and wish to make a career move , then 
phone : Ref NS 153 

(0932) 41321 

ab executive 
WEYBRIDGE 

" 



.. 

Appointments 

• AM Programmers Limited 

ls your Agency 
working for you? 

Or are you 
literally working for them? 

The contract recruitment division of AM Programmers Ltd. has been 

successfully assign ing contractors to clients for the last five years . During 

that time we have earned a reputation with both contractors and clients for 

providing a highly professional service . 

We base our cur rent and growing reputat ion and success upon a number 

of unique practices we operate . These include never sending your 

curriculum vitae to a client without your prior knowledge, always 

informing you of the sum we charge the client and generally looking after 

your interests . 

Should you now feel that its time you worked with an agency who 

guarantees that you , the contractor , will get the lion's share , then call us 

immediately to discuss how we can work for you . 

'PHONE DAVID WHELAN 
on 01-943 2266 (Business Hours) 

01-9951081 (Evenings and Weekends) 

or 01-977 0849 (our 24hr answering service) 

AM PROGRAMMERS LTD., 
BRIDGE HOUSE , 
BROAD STREET , TEDDINGTON , MIDDLESEX. TW11 8QT. 

I' (~ MAV\3 ,IW 



BACK ISSUES SERVICE 

HOW TO GETTHEM 
All available back copies of PCN can be ordered 
from our new Back Issues Service, using the 
coupon prm1ed here. 
For a guide to thesubJcctsco, ered by Micropaed ia 
e,·ery \.\eek. see our Micropacdia list abo"·c . 
Send your orders to: Persona l Computer News 
Back Issues Service. 53-55 Frith Street. London 
\VIA 2J IG. 
To make sure of getting all your copies in future, 
\,\hy not fill in lhc tcar--out subscription card in 1h1s 
issue. 

PC\ MAYl.l . 1983 

MICROPAEDIA LIST 
Analom y or lhe BBC micr o 
Part I: Tun e into the BBC - an exploded " iew; Tube map: 
blossoming in to colour: second opin ion - a first timer's look: maths 
and science on the Beeb; programming the function keys : learn ing 
with Logo: BBC Basic; User Guide extra: alternative languages. 
Part 2: Introdu ction 10 peripherals; playing games- rc\ic"s and 
programs: word processing on chip and cassette: history. 
Parl 3: Networ king : interv iew with Acorn's I lcrman I la.user: faults 
and servic ing; ,id eo reco rder link.up: turtle grap hics: Beeb books . 
Go Forth 
Part I: Basic and Fort h compared: Forth on your micro: assemb ler 
language ; changing up : the Jupiter Acc. 
Part 2: J upiter Ace software: guide to Forth: Forth on Apple. IBM 
and ZXSI; more imp leme ntations: Forth 79 v FIG-Forth: books . 
Graphic s 
Part I : Co lour co·ordinatcd: Spectrum. Orie. Alari. 
Part 2: Graphics on the Vic 20: the Video Interface Chip explained: 
Dragon displays: video easel on Alari 800. 

,- - ---- - ----------- - -----, 
I ORDER FORM 
I Anyone lssuets 75p, adcht10nal copies 55p, past& packing inclusive. Overseas I 
I readers please add C1 per copy airmail pastage. Please allow up to 21 days I 
1
delivery. 

I Name ...... ...... Telephone(day) I 

1
s,,ee, I 

I Town.. .. ....... PostCode ...... ......... I 

: ::;;:;7ii:i::~i~i;~;:~~::i;:i~~l:~!f S~~E~;?,f : 
I Visa/AecessJAmex/Diners I 

I Card no ......... Signature ........ I 
I 

L- - ---- - -- -- ----- - --- -



Hot tip 
If )'OU work with computers in a 
Brit ish office block. wa1ch out 
for summer. 

According to a study by UK 
design consullancs. the lack of 
air-conditioning is a real prob· 
lem in high ·tech h1gh·r i~ . 

And w·e can \·ouch for that. 
PCN's Torch began to crash 
after just half-an-hour' s work. 
It couldn't be put down to 
over-zealous use. so Y.C di­
agnosed O\'erheating. The 
office's hot-house atmosphere. 
a sweltering work room which 
neither open window s nor anti· 
sun blinds can alleviate. was100 
much for Torch. 

But WC
0

\ 'C soh·ed 11 now. 
We've propped it up wi1h 1wo 
large blocks so the air can 
circulate faster to the fan intake 
(v. hich. oddly enough. is under · ••• 
St George drags on 
Whoof_,s! What's worse than an 
error is an mrorrcc1 correcuon 
Gremlins again The people 31 
Computer Ren1als want rou 10 
know 1h:u tlM:) reckon St George 
and the Dragon for the Dragon 32 
(l'CN, AfJrrf8) takes up25K-nol 
29K 

~ 
..dJ 

11M ,_. Gf V•ndah has imfl,K1 llut Ladis IMINII appe& 

Okay you wits and wondrous was not such a JOke . bul after 
captioners ... so a good num· careful sirting the cartoo nist. 
bcr of )·ou proved smarter than Ant hony Vesely and the editor 
your a,..erage PCNpund1t! En· agreedthatlhe£2 0p rizeshou ld 
lries for laughline. where we go 10 Mr C Blake of Por1s­
asked )OU to caption a cartoon mouth. whose winning laugh· 
none of us could understand. line 1s printed abo\'c. 
a lmost flooded in. We had more And since we think )OU 
than 40 by the closing date. enJO)'Cd the competition ( 11 
April 29. gave a lot of light relief here) 

Try1ngtochoosethefunn1<.:SI wc·u do it again. 

PCN Dateline s keeps )OU m touch w 1th up.coming e\ent s. ~fake 
sure you enter them in )·our diary. 

Organisers who would like details of coming C\ents included in 

PCN Datelines should send the information at least one month 
before the C\Cnt. Write to PCN Datelines. Personal Computer 
News. 62 Oxford Street, London WIA 211G. 

.. 

UK EVENTS ...... 
RIBA Computer Conference & 
Micro C1t) ·83 

Computer Open Da} Exh1b111on 

Compec Scotland 
lnternauon al Word Processing 
Exh1b1t1on 
Computers In The City 
Computer Open Da) 

Apple 'SJ 

..... 
Ma) 10-12 
Mayl0-12 

May12 

May17-19 
May24-27 

May:?4·26 
May:?6 

Junc3·5 

Office Automation Show & June 7·9 
Conference 
4th Commodore Computer Show JiJne 9· 11 

Computer Fair June 16-19 

OVERSEAS EVENTS ..... 
Compec Europe Exh 1bmon 
National Computer Conference & 
Exh1b111on 

°"" Ma)3·5 
Mayl6-19 

Compulers, Communica11ons l\lay 31·June 3 
& ElectronacTechnology 
Exh1bmon & Conference 
lntern a llonal Computer Technology June 7-10 

. .... 
Bloomsbury Crci,t I lotel. London 
Bristol [:1:h1b1uon Compkx 

The Post !louse:. Southampton 

Kehm 1 lall. Glasgo.,.,. 
\\cmble y Confcrcn« Ccnirc, 
\\cmblcy 
Barbican, London 
Strathmore Kotel. Luton 

Fulcrum Centre. Slough 

8 arb1can Cenirc. London 
aapp & Polhak. 01-747 3131 

......... 
Joe l l untmg. RIBA Scr\,tt, Ltd. 01-637 8991 
Stephen ll)bs. Tom o rrov.•s World Exh1b11ion. 
02722921S6 
Ton) Kam1msl1. Couchmead Commun icattons . 
01-7781101 
Tracey Cannon. Reed Cxh1ll11tons. 01-6·'3 SOJO 
Philip Le: \ fasuner. BETA.01-4056233 

Mario Mcol1. Onhne Conferences . 09274 28211 
Tony Kamin1~l 1. Couchmead Comm unications, 
01-778 1101 
John Riding. Database Pubhca11on~. 061-405 
8'00 

Cunrad Jnternat 1onat I lo1el. London Commodore Business \l ach1nes UK. 75 74111. 
fat220 

Carls Court. London Roy Bratt. Reed Exh1b1t1ons. 01-643 SOJO 

. .... 
CentreRogic:r,Brussc:ls 
Anahe im. USA 

tl.klbournC'. Australia 

llon g Kong E,i;h1b111on CC'nlre. 
I long Kong 

.,,. ...... 
Trace) Cannon. Reed fah1b111ons. 01-6-138040 
American Federauon or lnforma 11on Processing 
Societies. 1815 N L}nnStreet. Arlington. VA 
22209 
CETIA. PO Bo" 259. R~\1lle , 
S)dney. N S W2 069 

Teri') 11111. lndusmal & Trade Fairs 
Jnternat 1onal Ltd. 021· 705 6707 



Noi surprising ly ht won't try to se:11 you lhif'liS like cameras or cosmetk:s , 
stationery or sailing w a,c 

Y!i:~~~:;,~ ':,:~~t~~~!~:~!1~~,\~~~~~1~~~~~ 
nmQe:ofpopularcomputers, hardware, software , books, and pt>ripherals 

So why not call In at your loca l COMPUTERS FOR All dea ler today? 
He can lead you in the direction you want to travel 

SMULHDS 
"TGIIOIAOWI WOII.D 
lsoi- Ltl"a<II lU Oll 
0!19!1214~ 
SUffOU t 
N«U SCO..,,U al 

(l ~~ 2=""' 
SUMEY 

·AH!MIICOMNIEU 

~'41'$11"' Hnfllffi' 
COtf,UIASOI.Y( 
I CIM",lhr'°' S. MM11$ 
-~ 01)90 $1.» 
sussu 
111( COll,UTU U N1• 
II MS)UO 
no &31tllODl!1$IJIIISlrw 

WARWICllSMIRt: 
' IMM.SEMICIIOIUll MS 

'" &r-•~Coob 
AlltJWMStr• Sir...,, 
"*"- Dl'll2N1' 
WIST MIDUNOS 

=~A"'MDl'IJI ,_,_,,.,.,., 
13'13 
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8PE&CH AND 8PRITZ / PIXD.. GllAPHIC8 
THE UTTLE IUJI STILL OK HIS EKDL&aa 
8&AltCB HA8 WANDEUD l1ffO T818 
8&R&t\flOMAL GAIIZ. IT"8 oua LATUT AND 
Gll&A.TUT . TRU& GllAPBJCAL &L&GAlfC&. 
181(/43& &5.95 

-----------------------------------
O COSMOS Price £5.95 

O FAUST'SFOLLY Prlce£5.95 

o ETX Price £5.95 

O SPOOKYMAN 

O GALAXIAN5 

Prlce£5.95 

Prlce£5.95 

ABBEX ELECTRONICS LTD 
20 ASBLET COURT. GR&AT N01t1'1111'AT, LOKDON' NIH 
Tel: 01 - 203 1485 
PLEASE COM Pl.£TE IN BLOCK CAPS 
NAME{ M r/M~IYI 

= 
!CARD ti0l.0£.RS, 

POSTCOOE PtlONt:NO 

M..kr chrq.- p,1yabk> to A88£X 
lc:MloKmy chequrfor£ 

lwt"1 top,,yby 0 CHEQUE O ACCE.C:,.S 
Ph:tu r,dd>ttmy ctt'dttcard1t.1c: 

Number I I I I j j I I I j I j I I [ ) 
S,gn<d .... 


